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SU8T1USIN 309 VARIANTS HAVING DECREASED ADSORPTION 
AND INCREASED HYDROLYSIS 

TECHNICAL FIELD ■ 
5 The present invention relates to novel enzyme variants useful in a 

variety of cleaning compositions, and the genes encoding such enzyme 
variants, 

BACKGROUND 

Enzymes make up the largest class ef naturally occurring proteins 

JO Each class of enzyme generally catalyzes (accelerates a reaction without 
feeing consumed) a different kind of chemical reaction, One class of enzymes 
known as proteases, are known for their ability to hydrolyze (break down a 
compound into two or more simpler compounds with tee uptake of the H and 
OH parts of a water molecule on eithei side of the < 1 i 

is. other proteins, This ability to hydrolyze proteins has been taken advantage of 
by incorporating nan -ah, oc ; moteases a- an 

additive to laundry detergent preparations. Many stains on clothes are 
proteins ; ubstantraliy improve 

removal of such stains. 

20 Unfortunately, the efficacy level of these proteins in their natural, 

bacteria! environment, frequently does not translate into the relatively 
unnatural wash ens cement >peck roteas haraciensiics such as 

thermal stability, pH stability, oxidative stability and substrate specificity are 
not necessarily optimized for utilization outside the natural environment of the 

25 enzyme. 

The amino acid sequence of the protease determines the 
characteristics of the cote me A cherpm of the amino add sequence of the 
protease may alter the properties of the enzyme to varying degrees, or may 
even inactivate trie enzyme, depending upon the location, nature and/or 

30 magnitude of the change « the ammo acid sequence Several approaches 
have been taken to alter the wild-type amino acid sequence of proteases in an 
Ptempt k comw prot * 11 zaa! of reas i the eff:c v ~> v 

the p-ctease in the \ * the 

amino acid sequence to enhance thermal stability and io improve oxidation 

35 stability under quite diverse conditions 

Despite the variety of approaches described in the art, there is a 
continuing need for new effective varkams of p-oteases usefm for cleaning a 
variety of surfaces. 
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Obie i IDlifiO 
ji is an object of the present invention to provide subtiiisin 309 enzyme 
variants f improvea b versus the wild -type or the enzyme. 

It Is also an object of the present invention to provide cleaning 
5 compositions comprising these subtiiisin 309 enzyme variants. 

SWSvlAfW 

The present Invention relates to subtiiisin 309 variants having a 
modified amino acsd sequence of wild-type sublillsin 309 amino acid 
sequence the wild so ammo a;od ssque or ?gso o 

to second loop region, a third loop region, a fourth loop region, a fifth loop region 
and a sixth loop region; wherein trie modified amino acid sequence comprises 
different amino acids than that occurring in wild-type subtiiisin 309 (i.e., 
substitution) at specifically identified m t one e^ more of tea loop 
regions whereby the sublihsjn 309 variant has decreased adsorption to, and 

is increased hydrolysis of, an insoluble substrate as compared to the wild-type 
subtiiisin 309. The present invention also relates to DMA sequences encoding 
such subtiiisin 309 variants. The present invention also relates to 
compositions comprising such subtiiisin 309 variants for cleaning a variety of 
surfaces. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1A and Figure 18 depict the amino acid sequences of subtiiisin 
SPff and subtiiisin 309. The top Sine represents the amino acid sequence Of 
subtiiisin 8f»N' (8EO ID HO:2) t which is derived from Backus 
amy/ /jguefar ens the botto i rer. jsenis the an rc acid sequence of 

25 si bt is 309 *$ r Q ID NO:?), which is derived from Bacillus ientus. The 
symbol * in the sequence for subtiiisin 303 denotes the absence of specific 
amino ado residues as compared to subtiiisin BPH\ 

1 Su_ m ants 

30 This invention pertains to subtiiisin enzymes, in particular subtiiisin 309, 

that have been modified by mutating the various nucleotide sequences that 
;odc o 3" > v < - i nine acid sequence of thi 

enzyme.. The modified subtiiisin enzymes (hereinafter, "subtiiisin 309 
variants") of the present invention have decreased adsorption to and 

35 increased mo elyso oi en - s: ub:s substreh 5 mi i to the a ! " M'- 
subtiiisin, The present invention also pertains to the mutant genes encoding 
for such subtiiisin 303 variants. 

When refering to the amine acid sequence of native subtiiisin 309 



{having 289 amino acid resid t no ac>d ssq ice of subi s 

a 2/5 ami s ' - r N I v i - i N v u ->e 

of "BPU* numbering" has become the coventionat method for identifying 
residua positions a subti sin Tm am k ac i sequences v native 
5 subtiiisin BPN" and native subtilise 309 are set forth in Figs 1A and IB. The 
symbol'* i the sequence for sunt \ * Figs 1A a 18 denotes th« 
absence of specific amino acid residues compared to native subtiiisin BPN'. 
However, for purposes of dls; i ice to ; \ , em jssliom 

shall be based on "true" subtiiisin 309 numbering (e.g., refer to SEQ JO NO:1« 
io discussed below). 

The subtiiisin 309 enzymes of this invention belong to a class of 
enzymes known as proteases. A protease ;s a catalyst for the cleavage of 
One type i protease 

is distinguished by the fact that there is an essentia! serine residue at the 
is active site. 

The observation that ah enzyme's; rate of hydrolysis of soluble 
substrates increases with enzyme concentration Is well documented, it would 
therefore seem plausible that for surface; bound substrates, such as is 
encountered in many cleaning applications, the rate of hydrolysis would 

20 increase with increasing surface concentration. This has been shown to be 
the case. (Brode, P.P. Ill and D. S. Rauch, Langmuir, "Subtiiisin BPN" 
Activity on an m S t >. > U r «. a 

linear dependence of rata upon surface concentration was found for insoluble 
substrates when the surface concentration of the enzyme was varied. 

25 (Rublngh, D, N. and M. 0. Bauer. "Catalysis of Hydrolysis by Proteases at the 
Protein-Solution interface," in Polymer Solutions, Blends and Interfaces, 
Ed by I, Noda and 0. N, Rubingh, Elsevier, p. 464 (1992)} Surprisingly, when 
seeking to apply this principle in the search for variant proteases which give 
hotter cleaning performance, we did not find that enzymes which adsorb more 

30 give batter performance. In fact, we surprisingly determined the opposite to be 
the case: decreased adsorption by an eneyme to a substrate resulted in 
ncreeseb hydroiv - 1 be 

While not wishing to be bound by theory, it is believed that improved 
performance, when comparing one vadam to another, is a result of the fact 

ss that enzymes <. < N ! 

h^nvnco c D" *"? * * ? ' " t h 

removed At comparat $. s:w> w solution concentrations this increased 
mobility is sufficient to outweigh any advantage that is conferred by delivering 
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a higher concentration of enzyme to the surface. 

The reunions described herein are designed to change (i.e , decrease) 
the adsorption of the enzyme to surface-bound soils in subtliism 309. certain 
amino acids form exterior loops on the enzyme molecule. For purposes of 

5 discussic I se loops sr r f k1 tc 1 first, second drd fourth 
and fifth loop regions Specifically, positions 57-64 form the first loop region; 
positions 93-105 forn s < k ie thin 

loop region; positions 152-151 form the fourth loop region, positions 181-185 
form the fifth loop region; and positions 193-214 form toe sixth loop region 

10 (position numbering analogous to positions In the amino ac;d sequence for 
wild-type subtiiisin 309 (SEQ ID NCM)} 

It believed that these loop regions play a significant role in the 
adsorption of the enzyme molecule to a surface-bound peptide, and specific 
mutations in one or more of these loop regions will nave a significant effect on 

is this adsorption. While not wishing to be bound by theory, it is believed that the 
loop regions are important to the adsorption of the subtiiisin 309 molecule for 
at least two reasons First elds v, ^ comprise the loop regions 

can make close contacts with any sorfacss to which the molecule is exposed; 
Second, the proximity of the 

20 the sui gves them a role in the cataiyticaJiy productive 

adsorption of 'the enzyme to surface-bound subs stes eobd »ir soils) 

The following is a list ot abbeviCi ons used r > am no 

acids: 



/ n A 1 


■5. 

^■letter Abbreviation 


One-ietier Symbol 


Alanine 


Ala 


A 


Arginine 


Arc 


R 


Asparagine 


Asn 


N 


Aspartic Acid 


Asp 


0 


Asparagine or Aspartic Acid 


Asp 


D 


Cysteine 


Cys 


C 


Glutamiha 


Gin 


G 


Glutamic Acid 


Giu 


£ 


Glutamine or Glutamic Acid 


BH 


Z 


Glycine 


Gly 


G 


Hisiidine 


His 


H 


Isoleucine 


He 


\ 


Leucine 


Leu 


I 


Lysine 


Lys 


K 


Methionine 


Met 


M 


Phenylalanine 


Phe 


F 


Proline 


Phe 


F 


Serine 


Ser 


S 


Threonine 


Thr 


T 


Tryptophan 


Trp 


W 


tyrosine 


Tyr 


y 


Valine 


Vai 


V 


No as ^ ^ 


Xaa 





As used herein, "variant" means an enzyme having an amino acid 
sequence which differs from that of wild-type. 

As used hen 1 N \ P\A 5* ~n v 1 ams a DMA 

sequence coding for a subtltisin 309 variant. 

As used herein, "wild-type subtiilsin 309" refers to an enzyme 
represented by SEG iD NO:1. The ammo acid sequence for subtihtssn 309 is 
further described in World Patent Publication 89/06273 (19SS} ; incorporated 
herein ref^ er S 6, published 

February 3, 1994 by Mulieners et ai. 

As used herein, the term "subtliisin 309 wild-type amino acid sequence" 
encompasses SEG ID NO.i as well as SEQ ID NO'i having modifications to 
the ammo acid sequence other than at any of t io 5 S , f 124- 
131 152-161, 181-185 and 193-214. 

As used herein, "more hydrophihc amino ac;d refers to any other amino 
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acs„ he f s 

the hydrops! Icily table below. The P < '\ r \ 1 ,m\ rabtr- {Table is lists 

amino acids in descend ng ->rd&? of ncre ng hydi na no (see Hopp. TP,, 

and Wo^ jh K R " - N * 
s Add Sequences": Proceedings of the National Academy of Science USA, 

Vol 78 Dp 38.; £ arenas) 



TABLE 1 



Amino Acid 


Hvdn 


Irp 


-3,4 


Phe 


-2.5 


Tyr 


-2.3 


Leu, M 


-1.8 


Val 




Met 


-1.3 


Cys 


-1,0 


Ala, His 


-0.5 


Thr 


-0,4 


Pre?, Sly 


-0,0 


Gin, Asa 


0.2 


Set 


0.3 


Arg* Ly$* Gkr, Asp* 


3.0 



Table 1 also indicates which amino acids carry a charge (this 
characteristic being based on a pH of from about 8-9). The positively charged 
amino acids are Arg and Lys, the negatively charged amino acids are Giu and 

25 A-cc. and the remaining amino acids are neutral, fn a preferred embodiment of 
the press t invent - the sul si tut ng an no a< d - r. the* .eat at o negatively 
ch; > t 0 ! n Ao| i 

There! i an equally or 

more ;v- ; , ,< - „ , g - shs 5 1 eans 

30 Gin wot f J )G s Ses 

Glee N - f hycropl than C e n N * are neufra 0. 

t a,'0 a s egaiivs eharg , s 1 5 , s mpared 

to Gin, Like st; phiitc an 

acid which is neutral or has a negative charge" means Pro would be 

35 substituted with Gin, Asn, Sep Giu or Asp, 
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A. I < - - *" 1 t 

'i ■ assOO;hs.pc^ 

In one embodiment of the present invention, the subiiiisin 309 variant 
has a modified amino acid sequence of subtllism 309 wild-type amino acid 
s I r „ - acid sequence comprise substit 

s at one or more of positions 193 194,1* 196,15 ' $ L N 2C 202 203 
204, 205, 20$, 207, 208, 209, 210, 211. 212. 213 or 214; whereby the 
subtillsm 309 variant has decreased adsorption to, and increased hydrolysis 
of, an insolubN substr ■ * > subiiiisin 309, 

Preferably., the positions having a substituted amino aoo are 193, 194, 195, 

w 106, 199, 201, 202, 203, 204, 205, 206 Of 209; more preferably, 194, 195, 196, 
199 or 201. 

Preferably, the substituting amino acid for position 193 is Ala, Asa Asp, 
Cys, Gin, Giu, Giy, His, Pro, Ser or Thr. 

Preferably, the substituting amino acid for position 1S4 is Asa Asp, Gin, 
15 Giu, Gly, His, Pro, Ser or Thr. 

Preferably, the substituting amino acid for position 195 is Asa Asp, Gin, 
Giu, Giy Ser. 

Prefereoij scd for position 196 is km Asp Gin, 

Giu, Pro or Ser. 

20 P c t* } 1 , ... 4 ^un'j; is Ala, Asp, Cys, 

Gin, Giu, Gly, His, Mel, Pro or Ser. 

Preferably, the substituting amino acid for position 199 is Ala, Asn, Asp, 
Cys, Gin, Giu, Gly, His, Met, Pro, Ser or Thr. 

j - 1 i } Vp Giu or 

25 Ser, 

Preferably, the substituting amino acid for position 201 is Asp or Giu. 
Preferably, the substituting amino acid for position 202 is Asn. Asp, Gin, 
Giu, Gly, Pro or Ser. 

, « , . " A<-* N A 

so Gin, His, lie, Met, Pro or Ser, 

Preferably, the substituting ammo acid for position 204 is Asn. Asp, Gin. 
Giu, Gly or Ser. 

Prefe at > the substituting a ■ :id for pcssi 205 ss As Gin 
Giu, Pro or Ser. 

35 Preferably, the substituting amino acid for position 206 is Asp or Giu, 

Preferably, the substituting amino acid for position 207 is Asn, Asp, Gin, 
Giu, Gly, Pro or Sen 
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Preferably, the substituting amino acid for position 208 is Ala, Aon, Asp, 
Cys, Gin, Glu, Gly, His, He, Leu, Met, Pro or Val. 

Preferably, the substituting amino acid tor position 209 is Asn, Asp, gin, 
Glu, gly, His, Pro, Ser or Thr. 
5 Preferably, the substituting amino acid for position 210 is Asp or Glu. 

Frets? • - ' ' ' N - is Ala, As £\gp 

Cys, Gin, Gly, His, lie, Met, Pro. Ser, Thror Val. 

Preferably, the substituting amino acid tor position 212 Is Glu, 

Preferably, the substituting amino ac ; d for position 213 is Asn, Asp. Gin. 
id Glu, Pro or Ser. 

Prefers t V p Gin, 

Glu, Gly, Pro or Ser. 

M stating amino acid fo any of? ait <^ 193, 

194, 195, 196, 1ST, 199, 201, 202, 203. 204, 205, 206, 207, 208, 209, 210, 
is 211, 212, 213 and 214 is, with reference to Table 1 is neutral or negatively 
charged and equally or more hydrophHic, preferably more bydropNm, than the 
amino acid at the subject position In wild-type subtliisln 30S. 

V substituting amino of p< ions 

193, 194. 195, 198, 197, 199, 200, 201, 202, 204, 205, 206. 207, 208, 209, 
20 210, 212, 213 and 214 is Asp or Glu; and the substituting amino add for 
positions 203 and 21 1 is Asp. 
2- Vehants.G3^ 

in * *' - * \ - i\ 309 

variant has a modified amino add sequence of subtlllsin 309 wild-type amino 
25 acid sequence, wherein the modified amino acid sequence comprises a 
substitution at two or more of positions 193, 194, 195, 196. 197, 198, 199, 200, 
201, 202, 203. 204, 205, 206, 207, 208, 209, 210, 211, 212, 213 or 214; 
whereby the subisl;s;n 309 variant has decreased adsorption to, and increased 
hydrolysis of, an insoluble substrate as compared to wild -type subiibsin 309, 
30 Preferably, ibe positions having a substituting amino acid are 193, 194. 195, 
199, 201. 202. 203. 204 205 206 or 209' more preferably, positions 194, 
195, 196, 211 or 213. 

3 - \ A > i Asp, 

Cys, Gin, Glu, Gly, His, Met, Pro, Ser and Tor, 
ss Prate Wy, t a lion 194 is Asn. Asp, G 

Glu, Gly, His, Pro, Ser or Inn 

Preferably, the substituting amino add for position 195 Is Asn, Asp, Gin, 
Giu, Gly or Ser. 
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Preferably, the substituting ammo ac;d tor position 196 ss Asn, Asp, Gin, 
Gfu, Pro or Ser. 

Preferably, the substituting amino acid for position 197 is Ala, Asa, Asp, 
Cys, Gin, Giu, Giy, His, Met, Pro, Ser or Thr. 
5 Preferably the sl slit ! »nr acid k c tion 198 is Asp C 

or Ser, 

Preferably, the substituting amino acid for position 199 is Ala, Asn, Asp, 
Cys, Gin, Giu, Giy, His, Met Pro, Ser or Thr. 

Preferably, the substituting ammo aad for position 200 is Asn, Asp, Giu 

to or Ser 

Preferably, the substituting ammo acid for position 201 -s Asp or Giu, 
Prat2 Muting am>no c s s Q 

Glu, G!y s Pro or Ser. 

Preferably; the substituting amino acid for position 203 is Ala, Asn, Asp, 
is Cys, Gin, Giu, Giy, His, He, Met Pro, Ser or Thr. 

referai the sui tik unin sst-on 20^ s Asn, Asp Gin, 

Giu, Giy or Ser. 

Preferably, the substituting amino acid for position 205 is Asn, Asp, Gin, 
Giu, Pro or Sen 

20 ^r«»i*» a r l is Asp or Giu 

Preferably, the substituting amino acid for position 207 is Asn, Asp, Gin, 
Giu, Giy, Pro or Ser. 

Preferably, the substituting so;no add for position 208 js Ala, Asn, Asp, 
Cys. Gin, Giu, Giy, His, He, Leu, Met, Pro or Val 
2S Preferably, the substituting amino acid for position 209 is Asn, Asp, Gin, 

Giu, Giy, His, Pro, Ser or Thr. 

Prefetch *~e sub; ! 

Preferably, the substituting amino acid for position 211 is Ala. Asn. Asp, 
Cys, Gin, Giu, Giy, His, lie, Met, Pro, Sep Thr or Val 
30 Pmk- t ' { : w Cm Giu 

or Ser, However, if position 211 is sum-- >« a with Asn, Gu or Vai then 
position 212 is not substituted with Asp; 

Preferably, the substituting amino acid for position 213 is Asn, Asp, Gin, 
Giu, Pro or Ser. 

ss Preferably, 1 substituting amino aod ftx position 214 is Asn. Asp. Gin, 

Giu, Giy, Pro or Ser. 

More preft.raolv, the substin 5 a c old for a y ot positions 183 
194, 195, 196, IS?, 108, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 
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209, 210, 211, 212, 213 or 214 is, with reference to Table 1. is neutral or 
negatively charged and equal w or mere more hydrophsllc, preferably more 
hydrophilic, than the amino acid at the subject position in wild-type suhiiiisln 
309. 

5 Yc < tlon 

193, 194, 195, 196, 197, 198 199, 200, 201. 202. 203, 204, 205, 206, 207, 
208, 209, 210, 21 1, 212, 213 or 214 Is Asp and Giu. 
3 Va n a n iJLinoj2in 

In anolhe embodiment of the p r » ? subtiiis 309 

10 var v I ; as 100 had am nc a; id sequ mcs of subti :-in ( 3 w Id-type an ino 
acid sequence, wherein the modified amino acid sequence comprises a 
substitution at three or more of positions 193, 194, 105, 196, 197, 198, 199, 
200, 201, 202. 203, 204, 205, 206, .207, 208, 209, 210, 211, 212, 213 or 214; 
whereby the subtihsin 309 variant has decreased adsorption to, and increased 

\s hydrolysis of, an insoluble substrate as compared to wild-type subtiilsin 309, 
Preferably, the positions having a substituting amino acid are 193, 194, 195, 
199, 201, 202, 203, 204, 205, 206, or 209; more preferably, positions 194, 
195, 196,211 or 213. 

* r AJs Asn Asp, 

20 Cys, Gin, Glu, Gly, His, Met, Pro, Bar or Thr, 

Preferably, the substituting amino acid for position 194 is Asn, Asp, Gin, 
Glu, Gly. His, Pro, Ser or Thr, 

Preferably, the substituting amino acid for position 195 is Asn, Asp, Gin, 
Glu, Gly or Ser. 

35 Preferably, the substituting amine acid for position 196 is Asn. Asp, Gin, 

Giu, Pro or Ser, 

Pre! rat th substllui g an ino ac d foi position 197 is Aia, Asn, Asp, 
Cys, Gin, Glu, Gly. His. Met, Pro, Ser or Thr. 

G n Glu 

30 or Ser. 

Preferably the substituting ammo acid for pessmn 189 is Ala. Asn, Asp, 
Cys, Gin, Glu, Gly, His, Met, Pro. Ser or Thr. 

Preferably, the substituting amino acid for position 200 Asn, Asp, Giu or 

Ser, 

35 Preferably, the substituting amino acid for position 201 is Asp or Glu. 

Preferably, the substituting amino acid for position 202 is Asn, Asp. Gin, 
Glu, Gly, Pro or Ser. 

Preferably, the substituting amino aed for position 203 is Aia, Asn. Asp, 
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Cys, Gin, Giu, Giy t His, He. Leu, Met. Pro, Ser, ThrorVai. 

Preferabiy, the substituting ammo arcd for position 204 Is Asn, Asp, Gin, 
Giu, Giy or Sen 

Preferably, the substituting amino acid for position 205 ;s Asn. Asp, Gin, 
5 Giu, Pro or Ser. 

Preferably, the substituting amino acid for position 206 is Asp or Giu, 

Preferably, the substituting ammo acid for position 207 is Asn, Asp, Gin, 
Giu, Giy, Pro or Ser. 

Preferably, the substituting arena s< i to posit 208 s hte Asn Asp, 
10 Cys, Gin, Giu. Giy, His, lie, Leu, Met, Pro, Thr or Vaf. 

Praferal: , the subs i ; i c s ^ Gin, 

Giu, Giy, Hss, Pro, Ser or Thr. 

Preferably, the substituting amino acid for position 210 is Asp or Giu. 

Preferably, the substituting amino acid for position 211 is Ala, Asn, Asp, 
is Cys, Gin, Giu. Giy, His, Me, Met, Pro, Ser, Thr or Vai. 

Preferably, * ' d Asp, Gin Giu 

erSar, 

) 213 ss Asn Asp Gin, 

Giu, Pro or Ser, 

20 Preferably, the substituting ammo aod tor position 214 ;s Asn, Asp, Gin, 

Giu, Giy, Pro or Ser. 

IVIore preferably, the substituting amino acid for any of positions 193, 

194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 208, 207, 20S j; 

209, 210. 211, 212, 213 or 214 Is, with reference to Table 1, is neutral or 
25 negatively charged and equally or more hydrophilic, preferably more 

hydrophyte, than the amino acid at the subject position in wild-type subtHisin 

309. 

Mom preferably still, the substituting amino acid for any of positions 
193, 194, 195, 196. 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 208, 

$0 203, 21 0, 21 1 , 21 2, 21 3 or 21 4 is Asp or Giu. 
8. Muitoep Regions Substitution Vanahls 

in another embodiment of the present invention, the subtliisin 309 
variant has a modified amino acid sequence of subiilisin 309 wild-type amino 
acid sequence, wherein the modified amino acid sequence comprises a 

35 substitution at one or more positions In one or more of the first, second, third, 
fourth, or fifth loop regions; whereby the subiilisin 30S variant has decreased 
adsorption f( and increased yc sis of an msc die sods! 5 is compared 
to the wHd-type subtliisin 309, 
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in another embodiment of the present invention, the subiiiisin 309 
van? \\ * . ' - prises one or n * substitute tot six! top regie 

in a preferred embodiment of the present invention, the substituting 
amino acid for one or more of the positions in one or more of the loop regions 
5 is , with reference I ged and equally o 

more hydrop? uhd at the 

^uence 

1 ■ Substitutions ;n the First Loop Region 

When a subsiitulior )oours > ins 1 . ! p reg i, the su stitution 
10 occurs at one or more of positions 57, S8 ; 53, 60 ; 61 , 63. or 64. 

Whan a substitution occurs at position 57, the substituting amino acid is 
Asn, Asp, Giu or Ser 

When a substitution occurs at position 58, the subs: tntmn armno ac-d is 

Giu 

JS When a substitution occurs at pos - ' the {vuhsmunno a , v acid is 

Asn, Asp, Gin, Giu, Pro or Ser, 

3 - 1 i tuting amino acid is 

Asp, Gin, Giu or Ser. 

Whan a subs c N n 6 u < su o ac id is 

20 Asn. Asp, Gin, Giu, Pro or Ser. 

Whe r o i v. ^ * N , , x , 1 ; - m- ^ n ' > n <- u c 

Asn, Asp, Gin, Giu,. Pro of Ser, 

When a substitution occurs at position 6--; the substituting amino acid is 
Asn, Asp, Gin, Giu, Giy, Pro or Ser, 
25 2. S ^ ea'on 

When a substitution occurs in the second loop region, the substitution 
occurs at one or more of positions 93, 94, 95, 96. 97, 98, 99, 100, 101 102, 
103, 104, or 105, 

When a substitution occurs at position S3, the substituting amino acid is 
so Ala, Asn. Asp, Cys, Gin, Giu, Giy. His, Met, Pro. Ser or Thr. 

When a substitution occurs at position 9<p the substituting amino acid is 
Ala, Asn, Asp, Cys, Gin. Giu, Giy, His, He. Met, Pro, Ser, Thr or Vat 

When a substitution occurs at position 95 the substituting amino acid is 
Asn, Asp, Gin, Giu, Pro or Ser. 
35 When a substitution i a 

Asn, Asp, Gin, Giu, Giy, His, Pro. Ser or Thr. 

When a substitution occurs at position 97, the sunsmuuug amino acid is 
Asp or Giu, 
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When a substitution occurs at position 98, the substituting amino acid is 
Asn, Asp, Gin, Giu. Pro or Ser. 

When a substitution occurs a; position 99. the substituting amino acid is 
Asp or Giu, 

s When a s t nino sod 

is Asn, Asp, Gin, Giu. Pro or Ser. 

Whe a substitution o t * ( oc o 

Is Asp or Giu, 

When a substitution occurs at position 102, the substituting amino acid 
io is Ala, Asn, Asp, Cys, Gin, Giu, Giy, His, Met, Pro, Ser or Thr, 

When a substitution occurs at position 103, the substituting amino acid 
is Asp or Giu. 

When a substitution occurs at position 104, the substituting amino acid 
is Asp or Giu. 

is When a substitution occurs at posit - j subsbb ng amino acid 

is Ala, Asn, Asp, Cys, Gin, Giu Giy, His, Leu, Met, Pro, Ser. Thr or Vat 

3. Substitutions in the Third loop Region 

When a substitution occurs in the third loop region, the substitution 
occurs at one or more of positions 124, 125, 126, 127, 128, 129, 130 or 131. 
20 When a substitution occurs at position 124, the substituting amino acid 

is Ala, Asn, Asp, Cys, Gin, Giu, Giy, His, lie, Met, Pro, Ser, Thr or Vat 

When a safest - t Muting amino a< id 

is Asn, Asp, Gin, Giu, Pro or Ser. 

When a substitution occurs at position 128. the substituting amino acid 
25 is Asp or Giu. 

Whan a substitution occurs at position 127, the substituting amino acid 
is Asn, Asp, Gin, Giu, Giy or Ser. 

When a substitution occurs at position 128, the substituting amino acid 
is Asp or Giu. 

30 When a substitution occurs at position 129, the substituting amino acid 

is Asn, Asp, Gin, Giu, Giy or Sen 

When a substitution occurs at position 130, the substituting amino acid 
is Asp or Giu. 

When a sua. 5 < < sc i 

3S is Asn, Asp, Gin, Giu, Giy, His, Pro, Sen Thr. 

4. t m ? • - >op. Reg o ] 

When a substitution occurs in the fourth loop region, the substitution 
occurs at one or more of positions 152, 153, 154. 155, 156, 157, 158. 159, 160 
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or 181. 

When a substitution occurs at position 152, the suDsMuiing amino acid 
Is Asm, Asp,. Gin, Giu, Pro or Ser. 

When a substitution occurs at position 153 the substituting amino acid 
5 Is Asp, Gin, Glu or Ser. 

When a substitution occurs at position 154, the substituting amino acid 
is Asp or Glu. 

When a substitution occurs at position 155, the substituting ammo acid 
is Asn, Asp, Gin, Glu, Pro or Sen 
10 When a substitution occurs at pes t t i i i 10 acid 

is Asn, Asp, Gin, Giu, Giy, His, Pro, Seif or Thr, 

When a substitution occurs at position 157, the substituting amino acid 
is Asn, Asp, Gin, Glu, Pro or Sen 

When a substitution occurs at position 158, the suhsmuhng amino acid 
is is Asp or Giu. 

When a substitution occurs at position 159, the substituting amino acid 
is Ala, Asn, Asp, Cys, Gin, G!u, Giy, His, Leu.. Met Pro, Ser, Thr or Val, 

When a subst * f * < s ■ 

is Asp Or Glu, 

20 When a sr bs o acid 

is Ala, Asn, Asp, Cys, Gin, Giu, Giy, His, lie, Leu, Met, Pro, Ser, Thr or Vat 

5, c ' * - \ Ql oof 

When a substitution occurs in the fifth loop region, the substitution 
occurs at one or more of positions 181, 182, 183, 184 or 185. 
2S When a sub - 1 smino ac 

is Asn, Asp, Gin, Giu, Giy, His, Pro, Set or Thr. 

When a substitution occurs at position 182, the substituting amino acid 
is Asp or Giu. 

When a substitution occurs at position 183, the substituting amino acid 
30 is Ala, Asn, Asp, Cys, Gin, Glu, Giy, His, lie, Leu Wet. Pro, Ser, Thr, Tyr or 
Val 

When a substitution occurs at position 184. the substituting amino acid 
is Asp or Glu. 

Whenes.h • - ,\h - o. r - 1 n'c acu 

35 is Asn, Asp, Glu or Ser, 

6. 5^* * _ ' ^ - * 

Whan a substitution occurs in trie sixth loop region, in conjunction with 
one or more substitutions in one or more of the preceding five loop regions, 



is 

the substitution occurs at one or more of positions 193, 194, 195, 196, 197, 
ICS 199, 200, 201. : 203 204. 205. 206, 207, 2Q8, 209, 210, 211, 212, 
213 or 214. 

When a substitution occurs at position 193, the substituting amino acid 
s is Ala, Asa Asp, Cys, Gin, Giu, Giy, His, Mat, Pro. Ser or Thr, 

When a substitution occurs at position 1 94, the substituting amino acid 
is Am, Asp, Gin, Giu, Giy, His, Pro, Ser or Thr. 

Wne vv a subs > s jsition 1 suit mo acid 

is Asn. Asp, Gin, Giu, Giy or Sen 
10 When a substitution occurs at position 106, the substituting amino acid 

is Asn, Asp, Gin, Giu, Pro or Ser, 

Who~ a s\ u?* h,t o ccc.,?? at no - ^ ^ jz\ 

is Ala, Asn, Asp, Cys, Gin, Giu, Giy, His, Mot, Pro. Ser or Thr. 

Who a - t si tut n oc ^ urs at pes ; am no acid 

15 is Asp, Gin, Giu or Ser. 

When a suhsf tut o? occ ai position 19? s mo ack 

Is Ala, Asn, Asp, Cys, Gin, Giu, Sly, His, Met, Pro, Ser or Thr, 

When a substitution occurs at position 200, the substituting amino acid 
is Asn, Asp, Giu or Ser. 
20 When a substitution occurs at position 201. the substituting amino acid 

is Asp or Giu 

When a substitution occurs at position 202, the substituting amino acid 
Is Asn, Asp, Gin, Giu, Giy, Pro or San 

When a substitution occurs at position 203, the substituting amino acid 
25 is Ala, Asn, Asp, Cys, Gin, Giu, Giy, His, Me, Leu, Met, Pro, Ser, Thr or Val. 

Whan a substitution occurs at position 204, the substituting amino acta 
is Asn, Asp, Gin, Giu, Giy or Ser. 

When a substitution occurs at position 205, the substituting amino acid 
is Asn, Asp, Gin, Giu, Pro or Sen 
30 When a substitution occurs at position 206, the substituting amino acid 

is Asp or Giu. 

Wise as bs uti ^ oca t pos:uon 201 si t;nc t:no ectd 
Is Asn, Asp, Gin, Giu, Giy, Pro or Sen 

~cu- : s : r ~ 

35 Is Ala, Asn, Asp, Cys, Gin, Giu. Giy, His. lie, Leu, Met, Pro. Ser, Thr or Val. 

Whan a substitution occurs at position 203. the substituting amino acid 
is Asn Asp, Gin, Giu GHy, Hts, Pro, Ser or Thr 

When a substitution occurs at position 210. the substituting amino acid 



is Asp or Giu, 

When a substitution occurs at position 211, the substituting amino acid 
is Aia, Asn, Asp, Cys, Gin. Giu, G!y : His, lie. Met, Pro, Ser, Thr or Val 

When a u 1 ;" occurs at position 212, the substituting u v too acid 
5 js Asp, Gin, Glu or Ser, 

When a substitution occurs at position 213, the substituting amino acid 
is Asn, Asp, Gin. Giu, Pro or Sen 

When a sut i x 1 stituhng amino ac;d 

is Asn, Asp, Gin, Giu. Giy, Pro or Ser. 
to C M2iliSQ2i.2iMU^ 

As indicated hereinbefore, in addition to the one or more substitutions 
made to the first, second, third, fourth, fifth and/or sixth loop regions of wild- 
type subiiiisln 309. substitutions may be made at positions other then positions 
in such loop regions (hereafter referred to as "additional substitution - '}, in 
IS another embodiment or the present invention, the subtiiisin 309 variant has a 
modified amino ecu! sequence of subtiiisin 303 wilddype amino acid sequence 
wherein, in addition to being substituted at one or more positions in one or 
i „ of 1 3s i j position 74 

The additional substitution may occur at posfion 74 alone (preferred), or in 
20 combination with one or more additional substitutions 

Where the additional substitution to the subtiiisin 309 variant is at 
position 74 alone, the substitution is preferably with Asn, Asp, Giu. Giy, His, 
Lys. Phe or Pro. Particularly preferred is where the substitution is with Asp or 
His. 

25 Where there is more than one additional substitution to the subtiiisin 

303 \ s \ is where the a onal substitutions o post 4 

in combination with one or more of the following residues: 97, 99. 101, 102, 
105 and 121. Preferred additional substitution combinations include the 
following: 74/37; 74/99; 74/101; 74/102; 74/105; 74/121; 74/97/99; 74/97/101; 

So 74/97/102: 74/99/101; 74/99/102, 74/101/102; 74/102/105; 74/102/121; 
74/105/121 M/97/3S/101 74/5 99/102 ? 4/97/101/102 74/99/101/102; 
74/101/1027121 ' 102 ' c 74/97/99/101 102 4/9 101/ >2/121 

and/or 74/97/99/101/102/121 Most preferred additional substitution 
combinations include the following: 74/37; 74/102, 74/97/102, 74/101/102; 

35 74/102/105; 74/99/101/102, 74/97/93/101/102 and 74/99/102, 

Preferably, the additional substitutions to be made at each of the 
identified amino acid residua positions include but are not limited to 
substitutions at position 74 including Asp, His. Glu, Giy, Phe, Lys, Pro and 



WO 95/3001 t 



17 

A*" su posi c x-iuding As hr Asn Gl Gl> sn Ser; 

substitutions at position 99 including Giy, Asp, Lys, Leu ; Ala, Giu and Ser; 
substitutions st position 101 including Gin, Thr, Asp, Giu, Tyr. Lys, Giy. Arg 
nd Ser: sub < S « i M > VV ; 

s Asp, lr Giy and Vai; sui - - Leu, U Tyr, 

fd> G Phe, Thr, S 

Asa Thr, lie and Ser The spec:? eel', preferred amino add($) to be 
substituted at each such position are designated below in labia 2, Although 
specific ar no acids are she in Tat - j < )d f 3 a v 

10 amino acid may be s i « \ ted herein 

before, these substitutions are in addition to the one or more substitutions at 
one or more of the loop regions, discussed above, 
TABLE 2 



74 


Asp, His 


97 


Asp.Thr, Asn, Giy 


99 


Arg, Giy, Asp, Lys, Leu, Ala, Giu 


101 


Ala, Gin, Thr, Asp, Giu, Tyr, Lys, Giy, Arg 


102 


He, Tyr, Ser, Leu, Ala. Thr, Giy 


105 


Val, Leu, Tyr, Giy, Phe, Thr. Ser, Ala 


121 


Ser, Thr, lie 



D. P 



Example 1 
Mutant 309 DMA Sequences 

25 A phagemid (pJMA6Q2) containing the wild type subtil s sin 309 (re,, 

savinase) gene is constructed. The 2.8 Kbp Pvu II restriction enzyme fragment 
of plasmsd pUCHS, {Vie:ra, J. and blessing j "production of Single-Stranded 
Piasmid DNAp 153 Methods m Etymology 3-11 (1S89)} is cloned into the 
ova II Site of plasmsd pUBIIO (Bacillus Genetic Stock Center, Columbus, OH 

30 1E9). The pUC119»pUBH0 hybrid piasmid is named pjMASOI. into the 
BamH i restriction sits of pjMASQI Is cloned the polymerase chain reatlon- 
amplified 309 {savinase} gene from Bs&im tentus chromosomal DMA 

dustrla id Marine sole - s /e 1 
giving phagemid pjMA602. Phagemid pJMA6G2 is transformed into 

35 Escherichia cod nog-strain CJ236 a-xi a single suarvded uracil montaining DMA 
template is produced using the VCSM1.3 helper phage (Kunkei, T.A., j.D> 
Roberts and R.A. Zekour, "Rapid and efficient site-specific mutagenesis 
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3S 

without phenotypic selects «" Methods in En^ymologv Vol 154, pp, 367-382, 
(1987); as modified by Yuckenberg. P.O., F. Witney , J. Geisseisoder and J. 
\ u > M < r e tuv/ <r - u-mi ri ^ i 

phagamid vectors 1 ', Directed Mutagenesis - A Practical Approach, ed M.J. 
5 McPherson, pp, 27-48, (1991); both of which are incorporated heroin by 
reference) A single corner site i acted mutagenesis modification of the 
method of Zoiler and Smith (Zoiier, MJ., and M. Smith, ''Oligonucleotide- 
I j „ 1 en? and genera! 

procedure for the > i N DMA 

by reference) is used to produce ail mutants (basically as presented by 
Yuckenberg, et at., 1991, above). Oligonucleotides are made using an Applied 
Biosystem Inc. 3S0B DNA e> M ' Mutagenesis reaction products are 

transformed into Escherichia coil strain MM294 (American Type Culture 

15 Collection E. Coir 33625). Ail mutants are confirmed by DNA sequencing and 
the isolated DNA is transformed into the Bacillus subtilis expression strain 
BG2038 (Yang. M. Y,, E Ferrari and D. J. Banner, (1984), "Cloning of the 
Neutral Protease Gone of Bacillus subahs and toe Use of the Cloned Gene to 
Create an In Vitro-deriyed Deletion Mutation", Journal of Bacteriology, Vol, 

M ISO, pp. 15-21 ) For some of the mutants a modified pjMA602 with a 
framashifnstop cocoa mutation in the corresponding leap is used to produce 
the urac e lies ere designed to restore the proper 

reading frame at position 203 and also encoded for random substitutions at 
positions 57, 58, 59, 60, 61, 83, 84. 93, 94, 95, 98, 97, 98, 93, 100, 101, 102, 

25 103, 104, 105, 124, 125, 126, 127, 128, 129, 130, 131, 152, 153, 154, 155, 
156, 157, 153, 159, 160, 161. 181, 182, 183, 184, 185, 193. 194, 195, 198, 
197, 198, 199, 200, 201, 202, 203, 204. 205, 206, 207, 208, 209, 210, 211, 
212, 213 and 214 (equimoiar and/or variable mixtures of all four nucleotides 
for ail tores 1 M < - the frameshfft- 

30 slop and produce a functional enzyme are identified by their ability to digest 
casein The a? , \ NN s \ _ -c n OK ;aus c 

Example 2 
Fepjiimmapgc 

~f\ r , ^ £ ng 6 sin mutant of 

35 interest are grown to mlddog phase in a one liter culture of LB-glucose broth 
and inoculated into a Biostat ED fermenter (B. Braun Biotech, Inc., Allentown, 
Pennsylvania) in a total volume of 10 liters. The fermentation media contains 
Yeast Extract, starch, antifosm, buffers and trace minerals (see Fermentation: 
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A Practical Approach, Ed. 8. McNeil and L. M. Harvey, 1990). The broth is 
,'33-^ ta i -lot ? C d < c t - s ermentation run Chloramphenicol s 
added for antibiotic selection of mutagenlzed plasmsd. The cells are grown 
overnight at 3? a C to an Asqq of about 60 and harvested 
s Example 3 

P.; Ik 

3 rmenta on t r ^ 

pye enzyme The t ptio 
and clarified by removing fine particulates with a 100K cutoff membrane. This 

10 Is followed by concentration on a 10K cutoff membrane, and flow dialysis to 
reduce the ionic strength and adjust the pH to 5.5 using 0,02m MES buffer (2- 
(N-morphoimo)ethanesuSfonic acid). The enzyme is further punned by loading 
tt onto either a cation exchange chromatography column or an affinity 
ad p hror* > *< column and ©luting it from the coins h a NaC 

i5 or a propylene glycol gradient (see Scopes, R. K. : . Protest Purification 
Principles and PRACTICE, Springer A/eriag New York (1984; incorporated 
herein by reference). 

The pHA assay {DaiMar, C. Largman, J.W. Brodrlck and MS- 
Gepkas, Anal BiOCHEivi, Vol, 99, pp, 31B-32D, (1979), incorporated herein by 

20 rate ence s used tc k arm ? ttu active enz\ s once tratior to fractions 
cc ! ^ / msasun which p 

nstroaniline is released as the enzyme hydroiyzes the soluble synthetic 
i i - ' : Nt > < r n s a 

(sAAPF-pNA). The rate of production of yellow color from the hydrolysis 

25 reaction is measured at 410 nm on a spectrophotometer and is proportional to 
the active enzyme concentration; In addition, absorbance measurements at 
280 nm are used to determine the total protein concentration. The active 
enayrne/total -protein ratio gives the enzyme purity, and is used to identify 
fractions to be pooled for the stock solution. 

30 To avoid autolysis of the enzyme during storage an equal weigh! of 

prop\ c r 3 tt v - <v v Plained from the 

chromatography column Upon commence of the ounfmatmn procedure the 
purity of the stock enzyme solution is checked with SOS-PAGE (sodium 
dodecy! sulfate poivacr oe :c 3 * ' 

35 cc atretic - < N * via an z e e tit c r t using trypsin 
inhibitor type !i-T: turkey egg white purchased from Sigma Chemical Company 
(St. louts, Missouri). The measured conversion factors will show which 
changes made in the enzyme molecule at the various positions result in the 
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enzyme: variant having increased activity over the wild-type, against the 
soluble substrate pNA 

in preparation for use, the enzyme stock solution is elated through a 
Sephadex-G25 (Pharmacia, Piscataway. New Jersey) size exclusion column to 
$ remove \ •> < * UBS buffer in thi 

« nzyro c soiui « jed f bl 1 buffc * $ \, N yl 

c^nl 1 ! * . O * N N v * ! N t Aii 

e v. ^ are earned out at pH 8 0 m Tns meter \ ^ stated 3t25*C, 
£ Qhs:.: - " 1 ' fn Chi Va b ant s 
10 Example 4 

Mode; r ; ara tipn 

Aminopropyl controlled pore glass (CPG) purchased from CPG Inc. 
{Fairfield, New Jersey) is used as a sup. > , * < s n the 
sAAPF-pNA substrate purchased from Bachem, inc. (Torrance, California), 
is The reaction is carried out in dimethyl sulfoxide and {1-8thyi-3-[3- 

EDC) is used as a 

coupiin ,i i by pNA assay), the excess 

solvent is removed, arm tree ^ ^ > Is rinsed with dimethyl sulfoxide 

^ 3 o is s f c!'c nbh a N2 

20 purge at about 7G*C. The reaction scheme and preparation of the immobilized 
•substrate are conducted as described by Breda, P F. Hi, and D.S. Ranch, 
"Subliiisin BPN': Activity on an immobilized Substrate/' Langmusr. Vol. 8, p, 
1325-132 I (I f herein b> ?ef^ ence. 

The CPG surface will have 62,000 ± 7,000 pNA motecuies/um 2 The 

25 surface area will remain unchanged from the value of 50.0m 2 /g reported by 
CPG re for me U o ( t - . t " to 

add sAAPF-pNA to CPG dees not damage the porous structure (mean 
o meh $4 

Example 5 

30 Surface Hydrolysis Assay 

Using CPCesAAPF-pNA, adsorption of an enzyme variant and 
bye o sis CPG-bc snd pept ~ bt neas '-^ c single exf srtmeni 
v t,' * '> ► , nt st >c 3c * Has nta ng 

Iris buffer and CPG *;h:c » flask is 

35 shaken on a wrist-action shaker for a period of 90 minutes during which the 
shaker is stopped at various time intervals (for example, every 2 minutes 
during the early stages of adsorption hydrolysis • e.g., the first 20 minutes - 
and every 10 minutes towards the and of the experiment) The CPG sAAPF- 



WO SSOfKU I 



21 

pNA is allowed to settle and the solution is sampled. Both the experimental 
procedure and the calculation of the adsorption and hydrolysis are conducted 
as das 1 f ~ 

All enzymes are monitored fo> sts 3 >t autolysis and should 

5 show no appreciable autolyiic loss over the time course of this experiment. 
Therefore, enzyme adsorption can be determined by measuring solution 
depletion The differ * t~ , ti 1 , cyn ^ sat concentration 
5nd t : antra 1 sored at ea \ yves the amount 

<tO"Z ' . ^' s ted V, ' ,iUv<; 

10 is measured by taking an absorhanoe reading en an aliquot of the sample at 
410 nm. The total amount of pNA hydrolyzed ;s calculated by adding the 
amount sampled and the amount remaining in the flask This value is 
corrected by subtracting the amount of pNA that is hydrolyzed by Tris buffer at 
pH 8.6 when no enzyme is present. This base-hydrolysis ranges from 7-29% 
15 of the total hydrolysis depending on the efficiency of the enzyme. 

Examples 
bglgbjejBt^^ 

The rates of hydrolysis of the soluble substrate sAAPF-pNA are 
monitored by measuring the adsorbance increase as a function of time at 410 

20' run en a OU-70 spectrophotometer. The enzyme concentration is held 
constant and is prepared to be in the range of 6-10 nanomolar while the 
substrate concentration is varied from 90-700 \M sAAPF-pNA for each kinetic 
determination. An adsorbance data point Is taken each second over a period 
of 900 seconds and the data are transferred to a Lotus'™ spreadsheet (Lotus 

25 Development Corporation Cambridge Massac slysls for k?r c 

parameters is conducted by the standard Lineweaver Burk analysis in which 
the data in the initial pari of the run (generally the first minute) are fit to a linear 
regression curve to give v 0 . The v 0 and s 0 data are plotted In the standard 
inverse fashion to give (%j and k ca t, 

3a F. Example Subtilisin 309 Variants 

Subtlllsin 309 variants of the present invention which have decreased 
adsorption to and increased hydrolysis of surface bound substrates are 
exemplified in Tables 3-33. rJ m daemons me specific mutations., the 
original amino acid occur my. n vvid-iype is giver first the position number 

35 second, and the substituted amino acid third. 

TABLE 3 

lorn ■'■ - r ' . h- 
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GlnS7Asp 

GIn$7Ser 
hspSBGlu 

S GlySSAsn 
G:.y59?>SP 

GlySSGin 
GiySSGIu 
G.I y: ?F-ro 

10 GlySSSer 
&sn« ; 

AsnSGGiu 
Asn60Ser 

IS GiyeiAsn 
Gl.y61.Asp 
QlySXQXn 
GlySXGiu 
GIy6!?ro 

20 GlySLSer 
GlySSAsn 
SXy63Asp 
GlySSGin 
GlvCBGlu 

2$ Gly63?ro 
GIy63Ser 

?hr64Sln 

30 Thr64Siu 
Ih.rG3G.ly 
Thro 4 Pr o 









Asri60Giu 


Asp58Glu 




GlyClGln 


GiySSSer 




Giy63Ser 


A.sn60Ssr 




GlyoiSer 


Gly63Asn 












AsnSOGlu 




GIy63Ssr 


AsnfiOGln 


4 


Gly53GIn 


Asm60Asp 


* 


G.!y£3Ser 


Asro8G.lu 


+ 


Giy£3Cin 


Gln5?Asp 




ThrS4G.ly 


Gin5?Glu 




Gly63Gln 


AsnSOGXu 




GlySiAsn 


GlySIGIn 




Gly63&sn 


AspS8Glu 


+ 


Sly59Asn 


As i)5S Gi u 


■f- 


ThrG4Pro 



9Asp 
3Gin 
7Giu 



AspSBGlu 
S;ly59Asn 
Gly61Gin 
GlnSTSiu 
AspSSGiu 
Gly59GlU 

GiySSSer 
Gln57Glu 
GiySSSer 
AsnSOSln 
GlnSTAsn 



GivSISer 
Gly63Gln 
Gly61Asn 
A&nSD$l\? 

GlySlGin 
GiySSSer 
GlySSAsn 
ThrS4Asp 

Gly63Pro 
Thr€4GIu 
Gly63Pro 
Asn-60AsD 



WO 95/300 n 



24 
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>7"'. j"Yi>r;'i \? 


s 


Gin$7Set 








GIvSlSer 








GXv63Asn 




ThrS-IPro 






4 


GI vS9P.ro 




Thr64Ser 




AsboOAsd 




Glv636in 




fhf 64Gly 




AspSSGlu 




Gly63Asn 




Thr 6.4 Gin 


jo 


Asp58GIu 




GlySXGXn 


+ 


Gly63GIn 




Gin 5? Asp 




GivSlPro 




Thr 64 Gin 




AspSSGiu 




Gly59Asn 




GlyClSer 




AspS8Glu 




GlyS9Ser 




AsnSGSer 




Gi»57fer> 




GlySlPro 




ThrS4Cly 


IS 


GlySSGlu 




GlySiPro 




GlyS3?ro 




GJySSGlu 


■f 


Giy&IGin 




Giy63Asn 




Gly59GIu 




Glv6!?ro 




Gly$3Gln 




GlvSSGlu 


* 


Giy61?rc 




Thr64A.sn 






t 


AspSSGiu 


4 


Thr64Glr. 
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TABLES 









AsnSQAsp 












GlySSSsr 




AsnSOGin 




Gly63Ser 




Thr €4 Asp 




Gly59Pro 




AsnSOSer 




GlySXSer 




GXyG3Gln 




G.ln57Glu 




GXyS§Pres 




Asn50Ser 




GlySIPro 




GlnS7Glu 




AsnSOGin 




Gly63Asn 




Thr64Glv 




GinSlSer 




GlvSSSer 




Asn&OAsp 




GlyolSer 




GIn575er 




Asn80Gia 




01 y 6 J Pro 




Thr64F:ro 


30 


Asn6CGln 




Gly61Pro 




GXy63Gln 




Thr 64Asp 




AsnoOGlu 




Gly&XGXn 




Glv63Asrs 




Thr 6 4 Pro 




GIn5?Glu 




GlySSGln 




GlySIPro 




?hr64Gin 




Gln57Asn 




AspSSGlu 




GlyS9ser 




Asn60GXn 




AspSSGiu 




AsnCOSer 




Glv6 3Ser 




- } 


35 


Gln57Gltt 




GlySSPrc 




GIy€3Gln 




Thr643er 




AsoSSGltt 




GlySSS^r 




AsnSOSer 




Giy63Ssr 




Gl ySSAsn 




Asn60Asp 




GlySlSsr 




Thr 6401 n 




GlnS7Giu 








GlySSGln 




GiySlGIn 




GI»57Gl» 




AspSSGlu 




AsnSOSer 




Thr €4 Pre 


40 


GlaSTAsp 




AspSSGlu 




GlyeXSer 




GXy63Pro 




Gln5?Asp 




AsoSSGXu 


■i- 


Asn€0GXn 




GXv€IGln 




GinS7Ser 


+ 


AsdSSGXp 




G)yS9GXu 




Asr.60G.Xr. 




AspSSGIu 




GlyS9Asp 




Glv61Ser 


+ 


Giy63Gln 




GivhyGiu 




AsnGOAsp 




GlvilAsh 


■+ 


Gly63Asp 


4$ 


GlySSAsp 






* 


GiysXAsn 




6Xy€3GIn 




Giy59GXu 




AsnSGAsp 


■i- 


GiyGIPro 




!hr64Ser< 




Asp b 8'o i u 




GXySSGlu 


-•- 






Thro4Giy 




AspSSGlu 




GIv3 9GXu 


4- 






GlySIPro 




AspSi ilu 


<• 


Glv5 9Giu 




Asn60GIu 


4 


GiySlAsn 



SO 
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TABLE 7 

Loop 2 Single \ 



93GIy 
S3His 



Leu 94Ma 
Lea 94Asn 



Leu 94Ser 
Leu. M*h* 
Leu 9Wal 
Giy 95Asn 
Gly 95Asp 
Gly 95Gln 
Gly 95G1U 
Gly 95Pro 
Gly S5Ser 
Ma 96Asn 
Ma 96*sp 
Ala S6Gln 
•.- .a 9fcGlu 
Ala SSGly 
Ala 9€Bis 
Ala 96Prc 
Ala 96Ser 



W0 9S/3IMS3! 



YaU02Asn 
VaX102ASp 
vail02Cys 

VaXXOGGiu 
VaI102SIy 
Vall02His 
YaU02Met 
Vail 02 Pro 
VailOaser 
VaX102Tnr 
$erl : G3&&p- 
SerI03Glu 
SerlO^ftsp 
Ssr.2CMG.iu 
Tl%lQ5KlB. 
IlelOSAsn 

lielOSCvs 
•ieXOSGin 
lielOSGia 
lielOSGly 



n 



IlelOSLeu 
IlelOSMet 

XlelOSser 
IlelOSThr 
XI el 0.5 Val 



val 


SAGln 




Ser 99G1.U 


Gly 


9SSer 




Gly 98Gin 


Ser 3 01 Asp 




IlelOSAla 


Leu 


9 4 Ser 




Gly 95Ser 


Leu 


94 Pro 




SerlOlAsp 


Gly 


98Gln 




SerI0 3Asp 


Ser 


9" Asp 


e 


Tyr 102 Gin 


Tyr. 


: 52C s 




IleiOSHet 


Val 


9 3 Pro 




Gly $min 


Ser 


9SG1.U 




GlvlOOPro 


Ser 


l03Asp 




IluiGSLeu 







27 






Ser 9?A5o 




Glv 9§Gln 




"... 


~ 


Sex ):':h;:.;: 




Gly 95G1U 


4 




$ 


Gly SSAsn 


4 


Ser 1 OGGlu 




Gly 98Ser 


-* 


TyrX02Thr 




Giy 98Gia 




Tyr 1 G2« ; 




Lets 94 lie 




llelDSGln 




Leu B4.hsp 


4 


GiylDOGln 


10 


Ala 96Cly 


4 


SexlOlAsp 




SerlOlGlu 


4 


IlelOSGln 




Glv 95Gln 


4 


XXelOSSer 




Val 93GIr< 


4 


GlylQQP.ro 




Val 93Met 


4 


Ser.lD4Asp 


15 


Gly 9SPro 


t 






val 93Pro 


4 


ilelOSHis 






4 


GlvlOOSer 




Tvrl02Cvs 


+ 


I -16 10 5 Leu 




GIvlOG&sn 


4 


11-1 05Mer. 


20 


Giy SSAsn 


4 


Set3.03.6lu 




Ser 9&3ia 


.+ : 


IlelQSGin 




Val 93Thr 




TyrlQ2?hr 




Gly 98Ser 


4 


Ssrl04Glu 




Gly SS&sn 


4 


Ssr!04Giu 


25 


Vai 93Pro 


+ 


SerlGSGiu 




Gly 95Asn 


4 


Tyr 10211e 




Leu 94 Pro 


•4 


Gly 98Asp 




Leu 9-1 Ms 


4- 


Giy 90AS» 




Va.i S3Asn 


4 


?yr!02Thr 


30 


T.yrlQSAla 




SerlOSAsp 




Gly 98 Pro 


+ 


Serl03Glu 




Leu 94Cys 


4 


Xvrl02leu 




Val 93G.ly 


f 


Gly 9SSer 




CjlylOOGln 


4 


fyil02Se.r 


35 


Val S:3:1>hr 


4 


GlylOOAsn 




Gly SS&sn 


4 


XielOSFro 




Val 9 3 Asp 


4 


Leu 9 4 Ala 




Leu 94Giy 


4 


Serl04Glu 




Val S3Mefc 


4 


SerlOiAsp 


40 


Val 93Met 


4 






Ala 96Pro 




IlelO&Asn 




Ser 97Glu 




Giy 98 Pro 




Ala 96Thr 


.4 


Ssr 99Glu 




Val 93Asr> 




GiylOOAsn 


45 


Glv 95Gln 




Glv 9 8 Pro 




Gly 9SAsn 




Ala 96Hls 




Val 93Ser 




SerlOSAsp 




Gly SSGlr. 


4 


IXelQSFro 








IlelOSGlu 



50 



worn? wo 



PCTAJS 



TABLE 9 



LOOP 2 • T >An* H 





~--"r' 


"qL?T j, r. ~ 




-LA ;y;;y;-f™'~ 




Leu 






;;i.- ; \ ax A'll' 




Ser 1 0 Asp 


5 








- > - -• - »---Ct 




lie 1 UAThr 
























A.-, a sCAnr 




^f^" 




V c; : 


^LA;; 




S*r y ^9 ( 9 : '" 




3 k i 




- !^ 






Hi- a Sfc-ftO 






30 


T 










U J. V X u'V'Xii 


















fA 






4 V A V "! 1 & V - 




1'yri S2Glii 




^'i i 


yy ;: 




G ? v *S5Gi ^ 


z 


Sera 01 Asp 








T 


^A y 


t 




i« 




^ ^ i v ? ; 








^?.L'i tr!t,t '.'i 




Gu y 










i y £ .1 v ^> X v< 














Tyrl02Thr 






r.iL? : j 


? 












J ' - - " ; " 


T 


,- < , CO?" T »• 
O A V iu 




GlylOOAsn 


29 


v :.; X 




?' 


Ai.a Sovsra 








Vc* i 


■ 




G.iy y^G.iu 


4 






Leu 




. 


Gly 9SS.er 




Ser 9 7 Asp 






9LGi n 


* 


SerlOlGlu 


f 


Tyr 1 0.2His 
j, .is iu>>G,in 




va.;. 


J ..V.1 .1 ; : 


4 


Gly 95Qlu 


4 


25 


Val 


93G1Y 




Sex 93&sp 


4 


XlelOSGly 




Gly 


95Asn 




Sly 98Giu 




liel 05Val 




Ser 


9 7 G 1 u 




Gly 98 Pro 




Tyrl 02Th.r 
:GlylG0:Gl n 




Val 


93G.lu 




Leu M lie 


4 




Ala 


56?ro 


t 




* 


I lei OSPro 


30 


Gly 


98Pro 


7 


SerlOSAsp 


4- 






Ala 


99Gin 




Ser 9SAsp 


*■ 






Ser 


9 7 Asp 


4 


Gly 98 Ser 


't 




Vai 


93Gln 


4 


(Sly SSAan 


+ 


iyrl02Leu 




Leu 


94Gly 




Tyr 1 02 Pro 


4 


Serl453Glu 


35 


Val 


9 3Thr 




i V X y ~ u 




S e r 1 0 4 G 1 u 




Val 


93Glv 




•GlylOOGirx 








Ala 


9 ru 




> X > •> A ft <N « V v 








GIvIOO.Asn 


... 


<^£»>-i f\"i !~i > !'. 
v..- *:? V.J.V3.:.U 




.L .:, W .{ U „■ i : S 




Sly $&!Up. 
Val 9 3Cys 


* 






x 'i e 1 0 sm.^ t 


.... 
40 




+■ 


t*^* a |-^" S 




Ala 


9€Gi y 












Gly 




+■ 


Ser 








Leu 


SAAsn 


4 


Serl03Glu 




Serl04Asp 




Tyrl02Val 


4 


Setl03Glu 




SerI04Glu 


45 


Sur 


99Asy 




GlylOOGlu 




IlelGSMstv 




Ser 


9'AAsp 




Gly 9 8 Asp 




Ssr 99Glu 




Gly 


9SAsn 




SerlOlGlu 




3erlQ3GIu 




■Set lOlOiu 




Tyrl02Asn 




Ser 1 099 A. u 




Leu 


94Asp 




Ser 99Glu 




GlylOOGlu 


SO 


GIvIOOAsp 




SerlOIGiu 




SerI04Giu 




Leu 


94 Asp 




Gly W&Xu 




IlslOOCys 




Gly 


95GH: 


4 


Ser 9?Glu 




Tvrl02Asu 




TyrlOSThr 


4 


SerlOSGiu 




IlelOSGAu 



WOSSttOeil 



KT/US 5 >' 



Gly 9SAsp * Ser P9Gia •:• GlylOOGin 

o:\ ~c„ - 

Val 93Gln ■* Ser 9? Asp ; r 99Glu 

, ; - Ser 101 Asp - ..Ov : . :X: i 

s 

_ i 9 > * * : - 

»ia 9 Q \$ * 3 4 A 

5 sAsc + SsriCGGiu lie 5As 



JO 

TABLE 1C3 



i;£2£ J.GiG^iABiAG' ^PBS A V a n a n 5 s 





Leu 


9 4 As u 


■ + 


Ser 9?Glu 


* 


Tyr102A.s.a 


-f 


ileiOSMet. 




Leu 


9 4 Pro 


+ 


Gly 95Glu 


4 


GlylOOGin 


4: 


fyrl02Ala 


15 


Val 


93Cys 
9 5 Pro 


.4 


Let* 94Met 




Gly 9 9 Pro 


+ 


Ala 96Gln 




Gly 


4 


Ser 97Glu 


4 


TyrX02GI>i 


4 


XlelOSLeu 




Gly 


9 5 Asp 




GlyiOOPro 




Tyrl02V§l 


+ 


IlelOSCys 




Ala 


96Thr 


■f 


GXvlOOAsp 


* 


TyrlG2Ma 


4 




Val 


93Asn 


+ 


Leu 94Cys 


i 


SsrXOlAsp 


4 


TvrlOSVal 
Ilel05V«X 


m 


VAX 


93Asn 


4 


GXv 95&sn 


*■ 


Serl04A®p; 


f 




Leu 


94Sex: 


4 


GXv 98?ro 




Serl03Glu 




LlelOSVaX 




Val 


9 3 Aon 


4 


Leu 9WI& 


4 


Gly 3SAsn 


4 






Ala 


9€Ser 


4 


Gly 98Asn 


*: 


Ser 99Glu 


* 


TyrX02Gly 
lielOSAsp 




Vai 


93Asn 


4 


Sly: 98As.fi 


4 


TyrX02Xle 


4 


25 


Val. 


S 3Asn 






4 


■SerlOSAsp 


+ 


IlelOSSer 




Ala 


S6Sor 


+ 




SerlOlAsp 


t 


Tyrl02Pro 




Leu 


9 4 Pro 






* 


SerlOiAsu 


4 


Tyrl02Ser 
llelOSGln 




Val 


9 3Met 




Ala 96Thr 


* 


Serl04Asp 


4 




Val 


9 3Met 




Leu 94 Ala 


f 


Gly 95P.ro 


+ 


Serl04Glu 


30 


Val 


93GV3 




Gly 95Pro 




Ala 96G1q 




TvrlQ2Vsi 
lielOSPro 




Sir 


99Asn 




Ala 9€Asn 


* 


Ser3.04G.lu 






93Asn 




Leu 94&sn 




Gly 98G1U 




Ser 39Glu 




Leu 


S4Kis 




Gly 98GXu 




Ser 99G1U 




TvrlD2Ser 




Si? 


95Pro 




Gly 9 8 Gil* 




Ser 99Asp 




IlelOSGly 


35 


93Ala 




Ala 96Ser 




SeruOSGiu 




Ssrl04Glu 




Leu 


94G;.V 




Ser 97A$p 




Gly 9 8 Asp 




Ser 39GXu 




Val 


93Cvs 




Leu SSAsp 




Gly PSAsn 


4 


GiyiOOGlu 




Val 


93Ser 




SerlOlGlu 


4 


SerlOSAsp 




Serl04Asp 




Ala 


9€Ser 




SerlOlGlu 




?./rX02Gl» 




SerlOSAsp 


40 


val 


93Thr 




GlylQOAsn 




SerlOlGlu 




SerlOSAsp 




Val 






Leu 94G1U 


4: 


Giv 95Giu 




Ser 99Glu 




Leu 






Ala 96G1V 


4 


Ser 99Glu 




IlelOSCys 




Leu 






SerlOXGlu 




Ser 10-1 Asp 




llelOSSer 




Ala 


9 6 His 




Ser 101 Giu 




5erl04Glu 




IleiOSAla 


45 


Val 


93Giy 




GlyiOOPro 




SerlOlGlu 




Ser I 04 Asp 




Gly 


SSGin 




SerlOlGlu 




Ser 104 Asp 




IlelOSMet 




Si 


93Gln 




SerlOlGlu 




SerX04Giu 




XlelOSAsn 




93GXy 


4 


Serl 01 Asp 




TyrX02GXu 




IU E As| 




SerXOXAsp 


4 


TvrI02Val 
Sly PSAsp 




Serl04Glu 




IlelOSGlu 


30 


Val 


93CVO 


-r 


•4 


Gly 9 8 Asp 


4 


GlyiOOPro 




Sir 




+ 


Ser 9?Clu 


4 


?yrl02Ala 
Ala 9 5 As a 


4 


IlelOSCys 




93Thr 




Gly 9 SGI u 


-!• 




Ser 99Asp 



WO 95/3001.1 



20 











(Al v 9 3Ase 




Ser 99Slu 


4 


IlelOSVal 








+ 


Sex iOlAsp 




SerlCAGAe 


4 


I XelOSAsp 




* ?t 


■* 


Ser 97 G 1 u 




Ser 99Ass:; 


4 


lie 2 OBAsn 














Ser 99G.lu 




T vr 1 02P.ro 


5 


f> 


X*3\.yS 


4 




7 


Ser 99Asr> 




1 1 e 1 0 SHi s 




V ffl i 














Ser 99Glu 




Val 






?G? r , -ysf^ 




r-~.l M'-l'i 
- 5 l! 




Gl vi OOGlu 








Vi v'JASP 








G~r" QSAsp 














If A- 

Gi vIQOAsp 




IlelOSGlis 






& ? G 1 u 




Gly 98Asp 




+ 


TyrlG.2Gly 






& 4 5 e x' 


1 


Ser 99Glu 




GlvIOOGlu 


4 


S< x ] 0 \Gl\i 




Val 


93 Ash 


I. 


Ser 9952 u 




Gl vlOOGlu 




SerlOMsp 




Val 


9 A 4i 




Ser 8961'u 




GiylOOAsp 


4. 


SerlD4Asp 




Leu 


94CVS 


4 


Glv SSSer 


4 


Ser 99Asp 


■4- 


SerlOlGlU 


IS 


Gly 


9SSer 


+ 


Ala 96?hr 


* 


Ser 99G1U 


4 


Ser 101 Asp 




Leo 


2A"-;s 




Ala 96Ser 


4 


Ser 99Asp 


* 


SerlOlAsp 




Ser 


9 9 Asp 




SerlOlGlU 


4 


Tyrl02Asn 


+ 


IlelOSVal 




val 


93G1.U 


4- 


Gly §5Pro 


+ 


SerlOlGlU 




•SerlQ3Asp 




Val 


9 3 Ala 


4 






Ser BShsp 




SerlOlGlU 


2C5 


Ser 


99Glu 




Ser 10 


4 


Tyrl02Fro 




;g ; ] 0-4G1 t 



Loop 3 ■■ Si; 



LeuIAAiAli 
Le«124AsTi 
Leul24Asp 

IS; 



Leul246ly 
Leul 2 4Ha s 
Leul24Ile 
LeuX2«Met 
Leul24?ro 
Leu 2.2-1 Ser 
Leul24$hr 
Leul24V'ai 
GIyl25Asts 
Givi29Ase 
Givi2SGlr» 
Glyl2SGlu 
G.ivi2SP;:o 
Glyl25Ser 
Serl26Asp 
Serl26Glu 
?rol2~Asr 
Pro2 27A5P 
PrcG27Gln 
ProI27Glu 
Prol27Gly 
Prol27S«r 
Serl28Asp 



SerJ ZSGlu 
Parol 
Frol 
Pro! 
ProX29Giu 
Fro 12 SGI y 



SerOQAsp 
Serl30Glu 
AialSiAsn 
AiaA31Asp 
Ala 13 AG! s\ 
Alal31Gl'U 
AlaI31Glv 
AlaUlHis 
A! am Pro 
AiaI32$er 
Alal31Thr 



GiyX2SSer + Serl26Glu 

GlyX2S3~r + Seri28GIu 

Prol27Gly + SerlBOGlu 

Leo 1 2 4?hr * Ss r 1 2 €G1 u 

SerI2 6Glxi - ProlGSGer 

Glvl25.GIn * SerI28GXu 

Prol2'?Ser t Serl30Giu 

Glyi2$Giu t Prol27Asn 

Prol29Gln * SerlSOGlo 

Glyl2SAsp + AlaloIHis 

Prol27Gly + AIal31Giu 

Leul24Bis. * Serl28Asp 

Prol2?Giy + ?roX2GAsp 

5erl2 6Glo +■ Alal31Gin 

LeuI24Aso + Ala:: 31 Pro 

GlvIGSPro 4 Prol27Glo 

125Se - rI2< sj 

Leul24Gln * AlalSIAsn 

v_ ^ ~ -r 

Prol29Asn t AlalSlAsp 

Prol2'?Asn + SerAABAsp 

Prol29GIy * A.lal31Glu 

1G. :;:i2 3 -u : toi As? 

I A 2 3s: •> .A:: SG: u 

1 0 A - « : " - * , :.\CIj 

GIvI23Asn * G-r :.AAry 
Leul24GIu * prol?~Asn 

S e r 1 3 0 G t A X a I 3 

;c: ] A sr < AA; A.: 

3 - A j • 5erl28Asp 







Pr r>129Asn 


els 1 '> 'v^'.'; 




prol2?GIh 






SerlaOAsp 


Pro! 2 G-1% 




Serl28Asp 


Glyl2S0Xu 




?roX2?Ser 


Leul24Cys 
GlvI2SGln 




Proi.29ten 


+ 


Pre 12 9G 1x5 




t 


&lal31Asp 


GllyUSSer 




ProIPPGln 


Seri 26Asp 




£>rcl29Gln 


Leui24Va;l 




Prol29Asn 


Leul24His 




Setl26GiU 






Aial31Giy 


Leul24Thr 






Leul24His 




Serl30GXu 






Serl26Asp 


Prcl2SAsn 


* 


Aial3X?ro 


Prol27Gln 




Pr©129Asn 






Prol2SGlu 



TABLE 13 



Loop 3 - Triple Mutation Variant 5 ; 



eul % erI2 6G'iu 

v ^ r * - - , ^ Pi *wr 

GJ ~ t Seri2 sp + Prol Gli 

Prol2'7Asr ; ■>■ SeriaOAsp + APsl312hr 

Glyl25Asn - Proi27Giu - Pro! SAs? 

- ; 2 42 a - Serl28Ast • Alal31Gla 

_ - ?i v *p " :gi 

r - " — ~ ; *:*c\ t 

Leu 1 2 3 Tie + GIyI25Gln r Ssrl30Glu 
+ ^ I « 2 2 1 G 1 s 

eui; ises > GlyUSSex ♦ Fi I m 

u!24As - : SGI SerI2 s 



33 





















! ; ] ; .. ;2:"/. 




*^ i ' - ^ 




















Serl2SAsP 




A 1 & 1 3 1 G 1 v 


$ 


Leul24Thr 




Glyl2 5S«r 


i 


A.}.al3lAsn 




GiyX2SGin 












Glvl2SPro 




SaziZmixi 








?rol29GIy 


+ 


Serl30Asp 




- 1 3 X Pro 




Glyl25Asn 




SerX2SA$p 




Prol29Gly 


JO 










*n ti ~J) <*t~ 
















Glyl2SGirs. 








Prol2§Giu 


35 






































^ i fsri^ 




'„ '" G f g 






. 














tf" * 




^ ei " '! ^i'^r^ 








serl 2 feAsp 




PP0i2 ?GXU 








fis>u -'<H;Sp 




SerX28Asp 










? 






A* 8 io 1 H I s 




i'lo l ; Li I 


T 


$&t. 1 28Asp 




















d »• a ) '> a r. «-s-; 




















2' s f x x^'V t u 




^ v- 1 *> £ ?< ~ ~ 




Pro 12. 7Gi\* 






5 


Se.t: 126Giu 
























L © U I 2 4 A s p 












L-6U 1.24SOX" 












Serl28Glu 


* 


Serl28Asp 




Prol29Asn 


35 


GlyX25Asn 




Serl26Glu 




S.erl28Gi« 




Serl2€Giu 


+ 


Serl28Giu 




Aial31Thr 




Le«124Asn. 


+• 


Serl2€Giu 




Ser X28Glu 




SfeXl26GlU: 




SsrX28Glu 




ProI29Giu 




GXyI2SGXu 




SerX2SGXu 




5erI28Asp 


40 


Serl28Asp 




Proi295er 




SeriSCGIu 



TABLE /4 

L^?; 3 i \ Variants 

X \) 

Leul24AIa - ?ro!27G.in 5e.rl2eGA.: * Ai 

- A 

C - ' . » 1 x * - AJ 

Leul24IXs r Serl2SAsp •> Proi29Gin + AJ 



?4 





Leul24His 


4 


GlvX2SSsr 




Prel2PGly 






I 31Asn 




Leul24AI& 






4- 


Pro;; 2 1 2 . x 






129GXn 




Leul24S<2t 




- yl 5 G i u 










l23Ser 






4 


Ser i 2 661 u 


4 : 






AlalSlHis 








Gl v12SAsd 


A 


Ser I 2 6A$P 


, 












i ^ i _ 2 *- C " " 




Pro! 2 9Asd 




Ala 








4 






ProLSSGiii 














Ser 1 2 8 Asp 


4 




4 












+ 


Pro 3 2i As j. 


4 


Alai3iSer 


10 


Glyl25Ser 




Ses 126 U« 


4 


Pro327Giu 


.4 


Alel3IGIn 




beixl 2 4HX 5 


4 


GlyisSGln 


4 


Ser s 3 3GP: 


.4- 


AlalBlGiju 




LeuX24?hr 


4 


GiyX2SGIn 


4 


Serl30Asp 


4 


AlaiaXAsp 




LeuX24Bis 


+ 


Prol 2?GIa 




SerX28Giu 


4 


Al,ai3iHis 




GI y!25Ssr 


4 


Pro 3.2 7 Asp 


4 


SerI2 8Asp 


4: 


ProlrSGln 


IS 


Leu 1 24 Asti 


4 


Ssrl26Giu 


4 


Prol22Asp 


4 


Ser 


. ■> At 5 




Prol27Gln 


4 


Serl2SGlo 


4 


Prol29Asp 


4 


Ser 


1 30 Asp 




G-lyl2 5 Pro 




S&£t28A&p 


+ 


Pr©X2&Gl:» 


4: 


Ssr 


130G1U 




liB u X i 4 As e 


4 


v3J. ^ >. «V. -.«*.» p 




Ser 1 2 6Aso 




Prol27Asp 




Leu 3 2 4 Asp 


4 


Gi v!2 SASKs 
Givl25Giu 


4 


Ser 1 26Asip 


4 


FroI2SGln 


in 


li&uX24Asp 




4 


Serl26Asp 




Prol29Gly 


■ 


GlyX2SGlr$. 


4 


SsxX2€Giu 


4 




* 


Ala 


I3i?hr 






4 






Prol27Girj 


A 


Serl28Gln 




Leu 1 2 4 Ms t 




GXvX2SPx'o 




Sari 2 6 Asp 


4 




Leu 1 2 4 Asu 


4 


Glyl2SSsr 




5erX2€Asp 


4 


Seri2SAsp 


25 


LeuI24Vai 


4 


Serl26Glui 




S©rX28Gxu 


-f- 


Prol29Asp 




aj w * & v s w y s 


4 


Ser3 2SAsp 




Ser228Gl , u 


4 


ProX29GIu 






1 


P r 0 X / 7 AS p 


■t 


Prol.2:9G : lii 




Alal3XSer 




G.lyl2SAsB 


A 


Seri26Giu 


4- 


Prol27Gl« 


4 


ProX29Glu 




■ucUi. i-'s v>«.J. 




SerI26Glu 


4 


Frol27A$p 


4 


Pre 


1 2 9 Asc 


-a 

■ 


Gl Y 1 2BAsr.* 


I 


4 


Ser 128Asp 


4 


Prol29Ser 




Leul24Yal 


4 


GXyl2'5As-p: 


4 


Ser I26Glu 


■4 








Glyl25Glu 
G.1 yl25Glu 


4 


SerX26Glu 




SerI28Asp 


4 








4 


Set 3. 2 6 Asp 


4 




4 








Leul24M&t: 


4 






SeriSOGlu 




Ala 


13ISer 






4 




4 














4 






Ssrl30GIu 


4 


Ala 






Leul24Ket 


4 


Pr6i27Gln 


4 


Serl28Giu 


4 










4 


Serl26Asp 


4 




4 










4 




4 




4 














V 


















« 




4 














4 




4 


















4 


Ser 






sSr!2 6G : iu 


+ 


Pro^^Sy 




Serl28Asp 


4 






















IsOAsr 








5erl28Asp 










XGiHis 








Se SGiu 










].3!.Ser 




siyiisi <! : 


4 


Serl26GI 










130Asp 




Leul24V 5 l 


4 


Ser 1 2 &A up 




SexI2SGlu 




Ser 


130Asp 


50 


Giyl2SGln 


4 


S e r 1 2 >, As 


4 


Ser 12 8 Asp 




Se.i 






Ss-rl 2CG.Iu 


4 




4 


ProI29Glv 


4 


Sex 


I 3D G.1 u 



WO 95/300 IS 



TABLE 15 



G.XV152A8 

«lyiS2Asp 
Giyl52Gin 
Giy 3. 5261X1 
GlyX$2?ro 



SerX5|Asp 
SerXS4GXu 
GXylSSAsn 
GlylSSAsp 
GlylSSGln 
GlyXSSGXu 
GlvXSSPro 
GXyiSSSer 
AI«tiS6Asn 

A,l 3 IS: 6 Asp 
AlaXS6GX« 
AXaXSSGXu 
AXaX56GXv 

Alal56Hi;s 
AlaIS6Frs 
AialSeSer 
Aial5€Thr 
Gly!57ta 
GX vl 57As© 
GXyIS7GXn 
GlylS?Glu 
Giyi5?Pro 
GiylS?Ser 
Serl58Asp 
SerXSSGlu 
IlelSSAla 

IleXSSAsp 
Xlel59Cyr 

Ilel59Gly 
Xiei59His 
Ile.lSSLeu 
■IlelSSM&t 
IieXS9Pro 
IlelSSSer 
TleXS9T.hr 



WO 95/300 n 



TyrlSlAsn 
TyrlSiAsp 
Tyr X6iCye 
TyrieiGli: 
TyrlolGlu 
TyrlSlGly 
Tyrl6XHis 
TyrXSlIie 
TyrlSiLsu 
Tyrl61Met 
Tyr 161 Pro 
TyrlSlSer 
TyrX61Thr 



TABLE 16, 



1 ^ana nts 

+ Glyl.5?Gln 



GlyG52GAo * Gly 
Se-rl546lu + Gly 
Asnl$3.Ser + Set 



Seri54Asp 
GlylSSAsp 
Glyl52Glu 
Serl58Glu 



Il.el59Leu ♦ Tyrl SlAsn 
GlvI57Asp + nelSSGly 
SerlS8Asp * IlslSSGly 
GIy3 52P.ro + GlylSSGiu 
Givl^Gin 4 SerlC>0A?-p 
G. „ + TyriSlM^t 

S r IbiGU i C 15 Sir 
Gly3S5GIu * Tv.rl61Aia 
Alal563er * SerlSOAsp 

Glvl52P.ro 4 GlvlSTAsn 
SerlSSGlu *■ :noii9Ser 
Glyimmp. ,* Tvrl61fhr 
S»rl58&sp * lie! 5SCys 
Gl vlS 5 Pro * Tyr<61Ais 
GlvlS2Arr * TvrlSlAla 



3? 



AlalSfiHis + IIel59A3rj 
Serl54A<;p - AlrH6Ki- 



5 





SerX5461u 


■+ 


TvrlSlAla 




IlaXSSLeu 




fyrlllMa 




GIylS2Gru 


* 








4 


GlylS7Glu 


10 


AsnlSGAsp 


4 


TyrlSlBis 




AlalSSGin 


■f 


lielSSAsn 




GlyIS2Pro 


4 


Ssr 2 5 4 Asp 




GlvISSGIn 


4 


Ala! 5 6 Asp 




m ' 156? et 


4 


IlelSSGly 


IS 




4 


GiylSTGin 




I lei 5 9Leu 


4 


Serl SOAsp 




GlylSSGlu 


+: 


Ile"iS9Gln 




SerlSQ&sp 


4 


Tyrl 52Thr 






4 


IleiSSGlri 


20 


Serl54Glu 


4 


GlylS?As.n 




Alal56Gly 
MalSSSer 








+ 


SerlSS&sp 




AsnlS3Gln 


f 


elvlSSGlu 




GlylSSAsn 


4 


GerlSSGiu 


IS 


S«rl58Glu 




Iiel59Pro 








Ilel59Leu 



45 











Tvr 1 




GlylS2GlH 








Tyrl 


61A3H 


Glyl52Gln 








Ser 1 




GiylSSSer 








T y r 1 


61Gln 


Giyl52Glu 








Alal 




GlylS2Glu 




Xj el 5 9 Pro 








GlylSSAsp 




Glvl57Gln 




lyrl 


61 Met 


GlylBSAsn 




Ilel59Thr 




Tyrl 




AsnlSiSer 




Sly ISSSer 




Serl 




Giyl52Ser 




GivlMPro 




Ser I 


58Glu 


G!yl52Pro 




Glyl5?GIn 








GiylS2G.ln 




Ser X 54 Asp 




Tyrl 






4 


X.lelSSAsn 




l yr l 




Ilel59Asn 




GerlSOGlu 
































Glyl55Asr.i 




AIal5.6Thr 








GlylS2Gln 


-}- 


Ser X S4Asp 








Glyl5?Ser 


4 


Ser!58Asp 








SerXS4Giu 




GlylSSSer 








Gly! 55Gln 


4 


AlalSSAsn 




Serl 


58 Asp 


GlyXSSAsn 


4 


GlyiSTAsn 




Ale: 


59Aia 



3S 



GX vX S7Asj"i 




SerXSSGlu 






AsnX 53Ser 




IleXSSleu 








'+■■ 














+ 




AsnlSSGin 




AIhISGAsd 










Serl60Glu 




~ , " t / j ' . f 


AX**^6GH 




Serl 60 Asp 


4 










4 




A m' > * V" \ n 








" - / \ i 




4 


Glvl SSAsn 


4 


Alsli^Thr 




* 


IIel69Met 


4 


SeriGOGiu 


G3 y: 5 >&sj 




Al&lSSPro 




Pyrl 6TC ys 


GlylS2Ser 


4 


SerXS4Giu 


4 


Tyrxexval 


GlylSS&sp 


4 


GXyl5?Ser 


4 


Tvrl 61 Asn 
GlylSSSsr 


AsrslS3Gio 




Serl 5-1 Asp 


+ 


AsrilS3Giu 






4 


AlaiSSPro 


GlyXS7ASB 


4 


Serl SOAsp 


+ 


Tyri&l&sp 


Glyl S2GXa 




AsnX 5 3 Asp 




TyrX SXM&l' 


Gl Vl 5 3 Asp 




As zi. IS 3Asp 


4 

i 


X I ©1 59L«*V: 


Al&i S&Aso 


. 


SerlSCGlu 




Tvr 1 6 IThr 




4 




GX vl 5 5Aso 




4 


GIvX55Aso 


I 


AX al 56Pro 


Ast;lS3S<gr 


4 


G ^ ^ 1 r> 4 A 5> p 


j 


GXyiS&dlu 


Seri S4G. I u 


4 


Glvl5 5Asp 


i. 


IvrX61A.la 




4 


S<srlS$Glu 


i. 


TvrXSXM»t 




4 


C v ! *> 

\J .i. V .i. ' sw£-' 


1 


C- ~- .;. ~ s.^ V w v- 




4 


C5 vl V?f» In 

sJ ~ V ~ v3 0. U 




C J^t Ck i ft ftvN 
C> ^* i. ^. s> £S w 


G I v ] 5 SAsr.' 


4 


A.lsX 5 SGI u 


1 


GX vl 5 7 Asp 


Ssrl54Asp 


■+ 


Ala 15 SGI*.) 




Tyr I 61Cys 
Xlel59.Pro 


S&£X54Asp 


4 


MalSSGlu 




SerIS4Asp 


4 


AlalSSGXu 




li&iSSAsa 


GIylS2Pro 


4 


Ala IS SGI ii 




SerlSSGXu 


GiylSSAsn 




Ala I S SGI li 




Serl58Glu 






GlylSSAsp 




IleX59Pro 


GiyX526lu 




IielSScys 






GlyXS2Glu 
GXyX52Gl« 


4 


SeriSlGlu 


4 


GlyXS7Gln 


4 


Serl54GXu 




GlylSSAsa 



[ABIE 1.8 



Loop 4 -• - sntv 

' Ai ill' 6? : f o nil SDPr o""r Ser 1 6 '<5Giu~T~ 'fyr'Tl 1 Th r 

Giyl52Asn llel59GIn •:■ SsrlSOAsp - TyrX&XMst 

Glyl52Prc * Ssrl54Gxu Glyl 57 Pro - Xl«159Als 

Al&lSSSer 4 Glyl57Sei: + Il<5l59Glr: 4 lyrl61Glu 

Asnl53Ser 4 Glyi57Ssr 4 IlelS9Ala 4 SerloOAsp 

GXyXSSGin 4 Serl58Asp 4 IlslS9GXy 4 TyrlSlMet 

Glyl52S x ~ lc I eX59Cv 

Alsl5€Kis - GlylSnro - S«rl5SGiu - TyrXSXMet 

Alal56?ro * GiyX57Asn 4 Ilel59Met 4 S&rXGOAsp 

i^rlS * G.v. + } 1< t' 9:-'* \t!< 1A. - 



wo 9sm;m 



A 



Asnl S33er 




.i i e i. 






. , 1 f'f 3"'"' ^ 








Gly.XS2Asn 










n :f >_ g' iT'f 








SerI54Asp 






■ 








Tyrl 










- iA r 


* 








3 9 Met 


OXyl52Asn 




Asnl 


33Gln 












Asn 1 S3G1U 






5 « G L o 




Glyl 5 7 As n 










* 


^ . : 




t 


GlylSSPro 




A.l 3 1 


















3 : , t 


;^gg" ; '' 


iG y is£'3 8r 










3 ei , ;A ; ^ l f \ 






" ^G &1 


G.i. y. ;.;>:::< r to 
















3i;'^° 


















o i i. * e 












r>e.t i;j^«.p 




t ~ e :t 


3,3 ; ro 












^XyiSSVaiU 






6 1 G 1 u 
5'AGln 


















60 Asp 


if "tzt*^* 1 














eer 1 




Glyl52G.s.ts 














Tyr 1 




Glyi52Glu 




Serl 


- -A - 




Giyl57pr.© 








GlylSSAsp 




Aial 


5 6 Asp 




Gxy.iiw.fcro 








Glyl SSGIu 




Ala I 


3 6 Asp 




G.iy x v /Gin 




Serl 




G-PV i.32i-\Bp 




A8nl53Glu 




l.lel59Th,r 




Serl 


30G1U 


Giyl52Giu 




As.nXS3Asp 




He l-SS&ea 




Serl 




AlalS6Thr 




Serl 


3 Seep 


.+• 


Serl60Glu 








SerlSSSlsi 


•* 


Uel59Met 




Serl60Asp 






6 1 ? r o 


SerlSBGXu 




lie! 


39Cvs 




SerxSOGiti 


.4- 




SlGIy 


SlylSSPrd 




Ser 1 


bSGlu 


+ 


IlelS9GlTi 


* 


S e : 1 


50 Asp 


Glyl 57 Prb: 




SerlSSAsp 




Serl OOGlu 




Tyrl 6 IHet 






SerlS«Glu 




GlylS7Asn 




Serl 


SOGle 


Giyl52Giu 




Serl 


SGAsp 


4 


Gl yl 57Gltt 




Serl 


SOAsp 


Glyl52Giu 




SerlS4A»p 


■■+ 


Giyl5?Ser 




SerlSOGiu 


Glyl52Gi:u 


+ 


AlalS&Gly 


+ 


Ssrl58Asp 




Serl 


60(11 u 


Glyl52Asp 


"t 


SerlSSAsp 


t 


Ilel59Lsu 


■+■ 


Serl 


lie 


GXyl52Asp 


"f 


GlylSSGln 


t 


Sei i 58 Asp 


+ 




SOGlu 


Ala I &.6Glu 




Ser 1 


OSGlu 




Set 1 SOAsp 




Tyrl 


6IGly 


&.ly!5?Asp 


■+ 


Ser 18 SGI u 




lie IS 9Kis 




Serl 


, A ' 


GlylS2Asn 




Serl 










Ser 158 Asp 






Serl 






GlylS7Pf 6 




Serl 


oogiu 


Asnl 5 3 Asp 




Serl 






IielS9Ser 




Serl 


SOGlu 


Asni,53Asp 




Serl 












Sills 


GlylS2Asn 




lAr : 












5 8 Asp 


£lyl52GIu 




Aial 






Ser ISSGly 




I lei 


SSVal 


AsnI53Asp 




Serl 














AsnlSGGlu 




Serl 














Serl54Gip 




Glyl 














Glyl 5 2 Asp 




As el 















Loop g 



WO 95/3001 1 



'CT/US 



AlaXBlAsp 
AI&PSIGln 
AlaPBlGlu 
Mai 82 G. I. y 
AlalSIHis 
MaLSlFJtD 
AlalSISer 
AlalBlThr 
Serl82Asp 
Serl82Glu 
Phel 8 3 Ala 
Phel83Asn 
Phel33Asp 
PhalSBCvs 
Phel83Gin 
Fhel83GI« 
PhsX83Giy 
Ph£lS3H.is 

S>hel83Leu 
Phei83Met 
?hel83Pro 
Knel83S®r 
Phel83Thr 

PheI83Val 
Serl84Asp 
SerlSvlGIu 



Gin 

Gin 
Gin 



iSSAsrt 
X SSAsp 



Loop ' 



TABLE 20 



- Dei 



v Muia8< 



Phel 3 
Ala I 8 
Phel 8 



Per 182310 
GlnlSPGlu 
GlniaSAsp 
PhelS3Ser 
PhelPSAse 



K m 5/04* 



AlaiSPHlS t 

Sei IS Pst + 
Ala 3 81 Pro * 
AlalSlGly * 
AlaXSlPro 4- 
Ph«i83Pro t 
SeriS2Siu + 
Phel83Cy« ■+ 
AlaiaiThr + 
aiaX81Pro + 
SerI82Q.l«. * 
Mai 8! Pro +■ 
S.€l-i$2.Gl« 4 
AialSIGln * 
PheXtsXGlV 4 
AIaI8IGln 4 
Phal83Ser + 
Serl82.Psp 
PhelSBAla * 
Aial81Asp 4 
Phel8'3Vai + 
AlalSISer + 



PhslSBThr 
SinlSSAsp 
GlftlSSGlU 
GlnlSSGlu 
PhelSSVal 
Fhel S3Ser 
ph-slS3Cys 
Phel8 3Asp 
Phel83Ala 
Phel83&sn 
Glr*I8SAss» 

GinXBSSer 

Pb el 8 3 Ala 
Phel83Thr 
Phe2 83Pro 
GlnlSSSer 
Serl82Asp 

GlhlSSAsp 
Gin IBS Asp 
PhaI83Ket 
GlnlSSAsn 
PheiSBHis 



iXIy 



Ala! 81 
Serl82 



Xu * PPe'iPGXie 



Poop 5 - Triple Mutsticn^ianh- 
l~ - 



GinlSSAsn 
PhelSXAXa 



vtossimu 





AXprS^G-n 




Ph&183Gln 




















Ma 3,81 His 








GinlSSSar 








SerI82Glu 


4 






1 1 1 , 




Phei83Xle 








Alal 6 IK&t) 




PheX83Tyr 




Glhl 85As« 




Ser 1 62Asp 


•t 


Phe!83Leu 




Gin! SSAsn 




SerI8 2Aep 


+ 


phelOVal 


+ 


GinlBSAsn 




AlaiSIGlu 


+ 










Ai&iS IGIm 




PheX83?yr 


4- 


GiAXBSSer 




AlalBlGln 




Serl82Asi> 


* 


PheX83Giy 




AlalSlThr 


4 


Phe 1S3X1© 




GIjiI 85Sar 




AlalSlOXn 




Serl82Glu 


+ 


Glnl 85Ser 




Ala 1 81 Gin 




SerX82Giu 




PheiSXHis 




AlalBIAsp 




PheXSSAXa 




GlnXSSAsn 




AlalSI^hr 


4 


S'arl 82 Asp 


+ ■ 


8hel83Thr 




AlalSiSer 




Fh® 18 3 Pro 


r- 


Ginl 85GIu 


■ 

A. 


Ser J 82GIu 




Fhsl 83Ala 


4 


GlnlSSSer 




AialSlAsn 


4 


Ph.6l83C'y"S 




GXnI85Ger 




Aia 181 Pro 






4 


GlnlSXAsp 




AlalSlThr 




8hei83Va X 




Gl nl 85&sr< 




AlalSlGln 




Sarl82Aap 


4 


Glnl 8 58 st 


m 


AXaI8XAsn 




SerX82Asp 


4 


GinX88Ser 




Serl82Asp 


I 


PheX83Ihr 




Ginl85Ser 




Ala 1 8 ISer 




Pha 1 8 3Asp 




GXnl88Asn 




Ser 182Asp 




PheX83Thr 




GXnX85Asa 




AlalSIGly 




Phe >83Aan 




GlnXSSSer 


m 


AialSiAsp 


4 


Pi>el83Met 


4 


GlnlSSSer 




AialSlAsp 


4 


PheX83Fre 




GXnI8SAsn 




AlalSIGly 


4 


SerX82Asp 




?hel83GIy 




MalsiGlB 
MaX81Thr 




Serl82Glu 






35 


MaXSlA&n 











ft; -a 6 
K'hel8 



WO 



per/? ' m o 



TABLE 22 



Loop 5 - Quadruple Mutation Variants 





AlalSiSar 


-* 


SesI82Asp 






GlalSSSer 


5 


AlalSXSer 




SerlS2Glu 


4 


Phsl83Pra 


4 


Glr.XSSSsr 




AlalSXGly 




SerlSGAsp 


4 


Phe!S3Gly 


4 


GinlSSAsn 




AlalSXGXy 


4 


SerlSGGlu 


4 


Phel83Pro 


4 


GlnF8SSer 




AlaX81Thr 


4 


Setl82Glu 


4 


Fhal83Thr 


4 


GlalSaSer 




AXaX8XGXy 


* 


SarlSSGlu 


•f 


PhsX83Thr 


4 




m 


AlalSlHis 




Serl82GXu 


4 




4 


GinlSSAsn 




AlalSlGlv 


4 


SerX82Glu 


4 


Phel83Ser 


4 


Glnl85S«r 




AlalSlGln 


4 


3erI82GIu 


4 


Bhe.lS3.His 


4 


Glnl85As3i 




AlalSXAsn 


-i- 


Serl82Glu 


•r 


PhelSSCys 


4 


Ginl8$Ser 




AlaieiPro 




SarX82Glu 


4 


Phel83Met 


4 


GlniaSSsr 


i$ 


Mal8181.Ti 




SerI82Asp 


4 


Phel83Gln 




GlnXSSAsn 




AlalSXThr 


4 


SerI82Asp 


4 


Phel83His 


4 


Gir;!85Asn 




AlalSXGly 


4 




* 


Phe.l83Gau 


4 


Ginl«5Ser 




MalBl&sn 


4 


SerX82Asp 


4 


Phel 8311s 


4 


Gl.aX8 5Ssr 




Alal81<32y 


* 


S curl 3 2 Asp 


4 


Fhel83Aia 


4 


GXnXSSSsr 


20 


AlalSlASR: 


4 


SerI82Asp 


4 


FheX83Se;r 


4 


GlnX85Asrt 




AlaiSlAsri 


4 


Serl82GIu 


4 


Phel83GXy 


4 


GXxvl85Ssr 




MalBlAsn 


4 


SerlS2GIu 


4 


PhelSSPfet 


4 


Ginl85Asn 




Aial81His 


4 


Se*lS2SIu 


i- 


PhelSSAsn 


4 


GlnlBShsn 




AXalSXGIy 


4 


SerlS2Glu 


4 


Phel$3Tyr 


4 


GlnXSSAsn 


25 


AX aX 81 Asa 


4 


SeriB2Asp 


4 


Phel83Asn 


4 


GlnlSSAan 




AXalSlGlu 


* 


Serl82G.!u 


4 


PhsX83Asn 




GlnX85Asn 




Ala 181 Asp 


4 


SferI82Glu 


4 


Phel83Tle 


i 


GXnXSSAsn 




AlaieiGlu 




Serl.82Asp 


4 


PheX83GXn 




GlnlBShsn 




AX al 81 Asp 


+ 


SerlS2Asp 


+ 


Phal83.Hls: 


4 


GlrdSSAsn 


» 


AXalSlGlu 


4 


SejrIBaASp 


4 


PhslS3Ssr 


4 


GlnlSSAsn 




AXalSXGlu 


4 


Serl.82Asp: 


4 


Phel83Lea 


4 


Gl.alS5Asn 




AlalSlGiu 


4 


SerlBSAsp 


4 


Phel83Lsu 


4 


GlnX85Ssr 




Alal81&sp 


* 


Ser:182Giti 


4 


Phel,8.3Thr: 


4 


GXnXSSSsr 




AlslSlAsp 


4 


8erl82Asp 


4 


Phel 8 3G In 


4 


GlJilSSASB 




AlalSlAsp 


4 


5erl82Asp 


4 


Ph©183Ala 


4 


GXnX85Asn 




AlaI81Asn 


4 


SerX82GXu 


4 


PheI83Ala 


4 


GlnXSSAsn 




AlalBlGlu 


4 


Serl82Asp 


4 


PhsI83:Met 


4 


GInlSSSar 




AlalSlSlu 


4 


SerI82Glu 


4 


PhellSSThr 


4 


Gln!85Asn 




AlalSlAsp 




Serl82Asp 


4 


Phel83Giy 


4 


Glnl85Ser 


40 


AlalBlGlu 


* 


SerX82Asp 




Phel33Aia 




GialSaAsn 




Alsl81His 




SsrX82GIu 




PheX83Glu 




GXalSSAsn 




AlalBISer 




SerX82Asp 




PheX83Glu 




GlnlSSSsr 




AlalSlSer 




Serl82Asn 




PhsI83Asp 




GlnlPSSer 




Alai8ip.ro 




5eri82Glu 




PhslS3Asp 




Glrs!85Ser 


45 


AlalSlAsp 


4 


SerIS2Ass 




Fhsi8 3Asp 




Gin! SSAsn 




AXalSlGlu 


4 


SerlS2Aap 




PhslGSGiu 




GlnlSSSer 




AlalSlSer 




SarI82Asc 


-h 


PPslS3GXa 


4 


GinlSSGln 




AlalSlGly 




SerI82GIu 


-f 


PhalSSGlu 


4 


GinI8&GIn 




AlalSIGXn 




Serl82Glu 


4 


PheX83Asp 




GlnlSaAsp 


SO 


AlalSlSer 




SerlS2Asp 




Phsl83Aap 




GXnXSSAsp 




AlalSimr 




Ser 182Asp 




Phsl83AsD 




GlnlSSAsp 




AXaiaXPro 




Serl82Asp 




Fhel8 3Glu 




GlnXSSAsp 



wo 9smiiu 



AlaXSIAsn 


4 


SeriS26lu 


.i. 


Pa;-G8 3A$p -s- 


GXnl 8SAsp 


AXaXSXThr 


4- 


Sex 1 B2Assp 


a 


A :; a-.-::;- 4- 


Gin 1 8 SGI u 


AlaXSlPro 




Sari B2Giu 


a 


: rCI v. a 


Glnlt SGlu 




4 


SsrX82Asp 




PheX8 3Asp + 


GXaXBXGXa 


iUalSlThr 




Seal 82 




ra-:. 1 S3 Asp * 


GlnlSSAsp 


AX al 81 His 




SerlS2GIa 




Ph~IS3GXa * 


GXrA85GXa 


AXalSXGXu 




Sari82Giu 


a 


8Ael8 3Ser a 


GlftiSSGlu 


AlalSlGlu 




S~rl82Glu 


-f- 


Phel83VaX + 


GinlBSGiu 






Sej 1820iu 




Phe:l83Pro + 


GlalSSGlu 


Ai&UUGiu 




SerX82Giu 




Phal83?hr -* 


GlnlSSAsp 


Ala I 




Serl32Asp 




lavasxcaa; - 


GlnlSSGXa 



TABLE 23 



Loops 



Vall93Ala 
V»ll-93Asn 
VaXl93Asp 
VaX193Cys 
Vall93©in 
ValiOGXu 
V^IX93GIy 
Vai X93Kis 
Yail93Met 
V3X193Pro 
Vail93Ser 
VaXlS3Thr 
Alal94Asrs 
Alal94Asp 
AlalMGln 
AXaX94GXu 
AlaX94Gly 
AXaX94Hia 
AXaXS4Fro 



KlalMTht 

ProlSSGxsp 
ProlSSGln 
ProXPSGXu 
?roX95Gly 
ProX95Ser 
GivlS 
GlylS 
GlylSfSGln 

■siyiseeia 

Giyl9 
GiyXP 
Vail 97 Ala 
Vail 97Asp 
YailS?cys 
Vall97Glh 
V&l 5 9761 y 



Vail 9 '>Giy 

Vail9?Pro 
Vall97Ser 
¥a : 1199AIa 



Vsll99Cvs 
Vall9.9GX.n 
V3.U99Q.lxi 
Vail9SGlv 
Val!99Hi« 
Vall99Met 
Vall99Pro 
Vall99Ser 
VaI199!3?h : r 
gln20S&s;n 
Gln20QSer 
Ser201A.sp 
Ser201Glo 
Thr202Asn 
Thi202Asp 
Thr202Glft 
Thr2 0261u 
Thr202Gly 
thr202Pro 
•Thr202Ser 
?yr203AIa 
Tyr203Asn 
Tyr203Asp 
5 , yr203Gl : ri 

Tyr203Il 

Tyr2Q3Met 

Tyr2.03Fro 

Tyr203Ser 

Pro204Asn 

Pro204Asp 

Pro204Gin 

Pto204Glu 

Pro204Gly 



Giy2 
61 y2 05 Asp 
SIy205Gln 
Giv-2QSGlu 
G.Xv2C5Fro 
Giy205Ser 
Sfer206Asp 
Ser206Giu 
Thr207Asn 
Thr20?Gln 
Th-r.2 07 G I u 
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sly £ 13 

Vail99Ser 
Ser210Asp 
Thr214Ser 
Ala2D9His 



PCI U '"^i 



Sir -2 

VailS7Thr 
GIn20CA«r ; 

&Xa209Asn 
Al&lBASer 

Tyx203Cys 

G 2 : 
Gly20SSer 
Gly205Gln 

¥alX33?hr 
Tht202Glh 
Ser206Glu 
Asnl38Glu 
Str2I0&sp 
Glyl9€S6.r 
P : ro204GX*3. 
Asnl98Glu 
Thr202Gly 
Prol95Gly 
Pral&SSsss- 
FrolSSSer 
M&194&SS 
Mai 94 Pro 
Pro204As$> 
G.lylSgprb 
Thr207Ser 
PrelSSSer 
Pre203Glu 
ValI995er 



6Ser 



2 OS A. la 



>9GIU 
■8- Leu2 21Ser 
- Tyr208Ais 
Asnl 3 8 Asp 

* Prol 

+ Pro204Glu 

+ UHu 

Giy2I3Sei 
•> Thr202GIn 
' '2 s v >} >A?t 

* Pro204Gly 
Tyi 2C Hl<<. l 

4 GIy22 3Glu 
•i- Pro2C4Asp 
•i- : _ > 2 „ 
■;• Tyr203Pro 
Gin200Asp 
+ GIv205Asn 
+ Asnx98Gln 

* Leu21IGIv 

* L6>u2ii:n* 

* Leu2 ;lG). v 

* Tyr2Q8Als 
•t Ser2iOAsp 
+ ; GilG . 



GiylS6Pro 
Pro204Glu 
P x 0 1 9 5 As fs 
Tyr203Met 
?ro204G2y 

Pro!95Ser 
GIvI96Ser 
GIv; 5Pr< 
Vfill9?Gift 
Vali99A*R- 
Vall97Asp 
GlylSSGln 
Pro20<sAsn 
Vall99Asn 
Pro IS SGI y 



Asn212G2n 
GIn200AsT5 



WO 9S/300H 



»< U5 m > 



7 v r 2 0 3 C - * 



A.lal94G.ly * 

GIvi9 6Gin + 

Vail 37 Pro v 

Ala!34Giy * 

Alal9 4Thr -f- 



Sec2iOGlvt 
GXn2G0Glu 
Pro204GXu 

vaIi99Aia 
Leu211Asn 
Gly205Asp 
lsu2UBxs 
GIv213 




ProlPSGIn 
Vall97Asrs 
VallS7Met 

Ala2QSGlu 
GiylS6Asn 
Aial94Giy 
GlyX 
Giyi 
¥aI197Ser 
Frol95Gin 
AlalMKis 
VaU97cys 
z« 

AlslS^G.rn 



As nl 9 8 Asp 
Pro20 4Asn 
T;/r2 03Ser 



fhr2d2GlB 
Thr202Prc 
Leu21IMet 
Vall99His 
Ser20SGX\s 
Pra2G4Asn 
GlnGOOGli; 
Ser2l0Asp 
Pro2CHGIn 

• AsniSSGln 

• Asn2X2Gin 
■ Ala20SSer 

VslX99Pro 
Vail.99Gin 
ThrPHPro 

• Tyr20&Asp 

• Tyr2 0SLeu 
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Asn212Gln 




Thr2 07s&.r 




Als209His 
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Ser2 3 0>\ar 
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Tyr2G8Gin 
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Ser2iOAsp 




Asnl98Ser 




Ser210G.l.u 




Glyl96Ser 
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Thr2l4Asp 








Thr202Asn 
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Leu2llThr 


4 


Thr-2 UAsj 




ProlSSSer 
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GlylSSSer 
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Giy205$sr 




AiaX94Kis 
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4 Gly205Gln 
^ ' v ^ A,i 
+ Thr2:i4GIn 

* Giy205Gin 

* Giy2X3Gia 
+ ?hr214Gin 
+ VgIiG9Giv 
+ Thr214Ser 

- A . i.\ ° A ? i 
4 Aeu2XlThr 

* Asn2X2Giu 
+ Leu2UIIe 
4- AsrASSAsp 

- a^A 1 .--r 
4- ?hr214Axp 

- As:n212Asp 

+ 5er210Asp 

+ Thr214GIu 

+ LeuGHVal 

> Leu21iAla 

+ LeuGAUGiy 

■* >•:..: Aav 

■■ Lau2AGSa.r 

+ Thr2:H?ro 

+ Leu21IHiS 

4- Thr20'?GIn 
Gly213Asp 

4- S -I-:: 2 iOAsp 
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4 Tyr2CSvaI 



GiylGGAsn * Tyr20 3Pro 

P:c;Pbu^ ♦ A~-\^ AA r 

Prol95Gly + Giy20SGin 

Tvr203Leu + Pro204Gln 

Giyl96Gin + VallA/Ax.n 

Leu211S«r •( Glv213Ser 

Prol.9SAsn t Fro-204 Glu 

AXaI94Thr + Va.tJ.97Ssr 

AIal94Gln + Thr207Asp 

Glyi96Asn + Pro204GAn 

Thr2C2Pro 4 Tvr2G8AsP 

VaI197Giy •• AlaGOGGln 

Glvl96Ssr > Glv205Aso 

AlaX94Ser * Vail97Pro 

Glvl96Asn * Asal93Gln 

AiaI94Thr Aia20SK.U 

Aial9AAro 4- PrcGASSar 
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Pro204Ser 


Gin200Glu 
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Pro204Asri 


Asnl 9 8 Asp 


.... 


Viii x 99Gin 




Pf o204Ai~?'i 


A.Xal93PrP 


., 


ProlSSGin 


; 


VaI199Giy 


Prol95Asn 


4 


Pro204Asn 




S«r206Gl\5 


Thr202Asn 


*, 


Leu211Thr 


4 


Asii2i2:Gln 






T h r 2 0 z P r' 


4 


Giv21 3 Asp 
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I 


i 20 2g in 














Ser 2 X D?vsp 
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Prol9SGl V 
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YailSSThr 
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Thr2i 401.11 


Glyl96Ser 


4 


Gln200Se2 
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T y .r 2 (.- 8 is .i J v : 




Seii a v«.fcp 


AiSi94P3TO 




C /\ »• ^> A it 1 IN 




Lsu 2 .1 i bft .r 


Ala 194 His 


* 


Pro2Q4Asr: 




V3l V .:. Jvii T» 


GlylSfeS©r 




•p , t '> A O >\A ^ *^ 
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j - ,w ^v* 


V "~P2^ 




H i. cxs, U J?>ts>-4i 






vails fS&T 




S<?x'2.i OAsp 
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- " 1 1 




J\sr>21 ?■;"-! 3 it 


5\ \ 1 g 4 £ 1 y 








2;; ^2. '.' ; : : 


f,2~2:j '^o-vt 




















vaII99Pro 




Thr202Ssr 


4 


Lsu21iAsn 


Ser2G5GI^.; 




Tvr2C8Cys 




Thr2 1 4Asn 


Ala209Ser 




Leu2111Ie 




A3J.2i2Giu 


Asnl98GXu 




Ty.t:208Aia 




AIa209Ssr 


AialS4Pro 




Asnl9SAsp 




Gly213GIn 


AlalMAsn 




ProlS3Ser 


4 


LeuPl IGiu 


GlylSSPr© 




Pro204Gly 




:2 1 v2 0 2P.ro 


•Xyr2Q3Sie 


4 


Tve208Thr 
Thr202Gln 


4 


Aia209Glu 
Asr^lzAsp 



- - a * V~U ) Tio * " t. 

AialP231a ^ ^' * 5 C - A » „ N 

Ba.aX92 Pral2aGl a Asn£12Gln 

Pral95Gln + erPlOAsj 

XaX ; ~ *" "„ - 

'1 I t ~ GlyI975er * t > 

AXaXPaGiv 4 Tnr202Ser + Pro2Q4Asp 

■i * . 5 - 

- " . ~ : 
i~ f , ,« - 

T r2C l,v.> - 2a; XGll ' hr'214Pr 

V&2X99P Giya 

;^ It i 

Fro I PSA an 4 G2vl96GXa * Pal2 97Cya 

AsrAPSSer + GirPXGOGlu - Peu2XlPaan 

Thr2G2Ser a Tvr2Q3Cvs -5- Thr2X4GXn 

•Ala 194 S^r Gl vl 2GG1 a -s TPr207Asa 

GXvXPGSer * GXyPOSGXu. + Tyr208Ile 

Tyr203Met 4 G2v205Asa - Glv213Pro 

Pro2G4Gln + Glv20PAaP + Al«209KXa 

Glv2G5Asn 4 Leu21XAsp 4 Thr2X4Sar 

Tvr203Het - PXa2G9His 4 Pau211Mea 

Va2199Asa * Thr202Ser 4 GXy223G2u 

Va3.19.1fbr + Pro2CP!Asp 4 Asn212Gln 

Aial94Glv 4 SerPlOGlu 4 LeuPllPro 

VaII9?BXs + Ala299Giy 4 SerlAGAsp 

Gin DOGiu 4 ThrP >2GJ * i fyj 0 f > 

) 6 Asp * L-e uP 13 A.l < 

Prc:;9ASe.r * AsnX9BAsp ■* GXyPOSPro 

Tyr203Pro * Th>:20?Asp • Thr214?ro 

Pr. 2955a: + Vs iX99His * Leu2] \ l c 

s 2 0 OA s Serl 

VaX19"?Gia a TPrPOPGla a TyrPOSKas 

Pro 1 alGXa a Va-AA'a .- • Prc204G2y 

N t 1 'A^t, - 22 s, - . , ,2 N 
Pi a 194 IP r 

VaiX97Met - Gly205Pro 4 Tyr208Giy 

Uvl9oSsr 4 31 -AAPAU Qa )9T1 > 

' " ; - '2 . . * TLi - ' 

v ^ - - + i 

9 S G 1 u * ar 2 07 Pro 

A 1 a 1 9 :-2 h r - 2 X v 1 9 7 1 1 : - S e r 2 } 0G X u 

P I . ; P . - = a ■ Pa,; 2 . 2 ; t „ - Paa A Par 

Iyr20 3Met + A.sn2 3 2Asp 4 Thr2X4 5er 

Ivx 33G1\ + Pia209Se; » Ser23 0As| 

AXa!94Sar + Par 2 27 2a r + LeuaXXPro 

TyrPCAPya * GXy2I3Aan + ThrPlAPro 

' . - P " „ 

Gln20QSar - Pyr203AXa + Pro204Aap 

PrcAaaGly + Par2G2Asp * Leu2111Xe 

2 y r 2 - Leu2XI? 

PsXXP7Thr - Par 21 7.7 :.: -r Thr214Pra 

Pre Par - ^ A s - a 
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wro I yjSi y 




x °" ■ 








Thr2U2Ser 












.!.- i CiSjtjj. v 




Thr202Pro 






IS 


Thr2026Xn 




?yr203Gly 




Aia^oimsn 




Proi9i>Asn 




Giyl 95>Gin 




Asn2I2Asp 




I'hr^SSGly 




Ty £2:0811 s 




L&uSi ivai 








Tyr203Gys 




Pro204Gly 








2 ^ ^ ^ ^ x ~ 




Ser2 1 OAsp 


21 i 


01h2O0&sp 




Thi"202P:co 




Tyjr2 03 Ala 




Vail 99Gys 


• 






Ser 21 OAsp 




&ial94Asri 




Vai 1 99Cys 




L<su21 1 Pro 




GlnSOOSer 


* 


Sex'210Glu 




Leu22 l&en 




Tyx'203Gln 




'Thr20?G.lu 




Tyr208Ser 




Ai.al94Thr 




Thr202Asn 








Px"o29SGly 




Giyl9SG2n 




SsrilOAsp 




GIn200Sfti 




Prq20<1Gly 




Ssr2GSGiu 




MalMkSTi 




Glyl 9€Qlp. 




AsnI98G.lu 




Vai 197S : hx 


* 


Pro204Glfi 




Gly2Q5Glu 


m 


Vall99Ala 




Gln2G0Asp 




Gly23.3Asn 








i. y X a v 3 V a a. 








Aial94GIn 




Tyr2Q3Vai 




Thr22 4GXu 




Val299Cys 


* 


Ala209His 




Leu2UWet 














35 


Aial94Giy 








Leu211Giy 












Giy205Asp 
Thr21«Fro 


m 






TABLE 26 







Loop 6 - P.. 1 11 



ISSGin 
129His 



PxolPSGin * 
VailPAPIa + 
AIalS4His - 
GlylSfcPrc 
Fro 1 9 SGI n * 
Prol95Ser - 
AialS4G.lv - 



Vail99Ser 
>:. s x 8 A.-" j 
:.r...: A p 
Thr2G2Pro 
VaX19"Giu 
Thr202Pro 



Gly205GAj * TyrPOeiie 

- 1 OGiu 

< » r Gi.y205Giu 

Gia2CAAsa + AXa209Pro 

P n 1 ^ ~ 3 2Cys 

as;AA2Ac-p t Th££14Ser 

Tyr203Leu ■* Leu211Cys 



GiylPesar • V:Ai 
Tyr2G3Ai3 Giy2 0 5Gla 
Ax A ^ + VsAAPHis 
Frol9SGXn + 
GlyI96Ser 4 



GiylSGAsr; ~ 
VAX I 97G Ac 

Tyr2 03Pro + 

GPAA • + 



Vall99Ma 
VaiI97Giy 



Aial94Giri 
VallS?Met 
VaI199Ala 
Asnl88Glu 

£rol95Ser 
ProXPSAsn 
ProiPSGXy 
Thr2G2GXv 
Vail97Glv 
Aial94Ser 

Vall97Asp 
Alal94Gln 
Vail 
AlalS 



Aial94Giy 
AiaXS4Pro 
Ihr2G2Gin 
Glyl96Gln 
Thr2G2Asn 
Pro A) 



Prol95Gin 
Ala2 94Glx; 





AY * 

^ y? >Asj + 

TPr202Ser * 

Thr202G.lv + 

P.ro204Gia + 

Tyr208Cvs + 

Pro2CASer * 

Va2 L9?Thr •:• 

fhraO hsx -;■ 

Iyr203Pro * 

?ro204Asi; - 

GinPOOGiu 4 

Frol9SSer + 

VaI19?fhr * 

Ser20SAsp + 

Tyr2D3His * 

ProI95Aan - 

GX«2Q0Ssr * 

Pro!95Gin + 

Tyr203Het 4 

VaXi99Thr + 

vaX19?Cys + 

Thr20?GXu + 

AanlPSGiu + 

Tv.r2G3Pro * 

As;- 1 98 Per + 

GlrAOOSer - 

VsllS9Giy * 

Thj:202Gio + 

Pro204Aap * 



/A a 2 



* Tyr2 

- Gly213Asn 
+ Tnr2iAGIy 
■!• Tyr208P.ro 
+ Thr21<ASer 

- lerAUPro 
r Thr214?ro 

- . A f 
■v G.ly2A3Ser 
+ Gly205Gla 
+ Tyr203Ile 



Tyr2Q8?hr 
Thr207Aan 



Aia209Ser 
Pro204GXy 
Giy205Asp 
AIa209GXi5 
Aia209Asn 
Giy205Gin 
GlySOSAsp 
Leu2TXAXa 
GXv2C5Asn 
Tyr2G8AIa 
Tvr203Ala 
VsX199Pro 
Leu211His 
'SOSCys 
a209His 
Tyr203Asn 
Ser206GXu 
Ser206Asp 
Tvr20 8Hls 
GAAAQOAsp 
Tyr20BGys 
Tyr203Gln 
GXv20SSer 
Ala209Gly 
Tvr2Q3Pro 
Tyr203Asn 
Tyr203His 
Thr2G?Fro 
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l»eu211Cy^ 
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Glyl96Sox 
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vai i 99Glri 
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Thr2l4Asp 




Vail9?Asrs 




G.ly2Q5As.rx 




Thr20?Ser 




SerPlOAsp 




AXal94Hls 


* 


Tyr2Q3Hls 




GlySOoPro 








Prol SSAsn 




AsttI 98Gin 




Va.12 9SGln 








Vail 97 Pro 




5fchr202G : ly 




Pro204Gly 




ThrSOiser 
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Thx202P.ro 








Leu21 I Ala 




Thr214Aisp 




ProiSSAsn 
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Tyr2Q3^et 




Thr207Glu 




Vall99Cys 




Pro204Giy 
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Tiir20?Ser 




Thr21*1Asp 




Aia!94S«r 


■f 


Prol9SSl» 




■Tyr20'3yiSr 




l ! yr208Pro 




V$1199Cys 




Ty.r203Cys 




Ser206Asp 




f yi v 208Ala 
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V&lx 97 Thr 


*■ 


Thr202Gln 




Leu 2 UGlu 




Asn212Ser 




Glyl 96Ser 




Val 1'BPPro 




Ala209GI n 




Lsvj2 I lAs.n 




Al#194£siy 




AX a 2 0 9GI n 




Asn212Asp 












Thr20?Asn 
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Als209Pro 




Leu21 PHI s 




Giyl96Ser 
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Vall9"?Ser 




Thr202Gln 




Leu211Gln 
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Alal94Thr 




VaI197Ser 




Thr202Pro 
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Thr207Pro 




Glyl 96 Pro 




Thr202pro 




G.ly205G.1.U 
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Gly213Pro 




Aial94p£0 




Prol9SGiy 




Val 19? As s> 




Vali99Cys 




Thr202Giy 




Thr207Ser 




Tyr298Pro 
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lhr202Asr! 




Pro204 Asp 




T.hr207Sex 




Gly213AsB 
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VaXl99Asn 
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Thr202Pro 
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Ser206Asp 
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G2y213Ser 
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GlyX96Ser 








Thr2 
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fyr298Kfet 




Asnl98GIu 




fyr2Q3fhr 




Tyr2 
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Gly2X3Gin 




AShI9.8S.er 




SsraXOGlo 


•* 


teu2XlHis 




Ti;r214Pro 




Glyl96Ser 
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VaX19?Gly 


4 


Prc204Giu 




Thr214Ser 




Tyr203Met 




Ser206Glu 


4 


Tyr208Ssr 




AXa209His 


i'S 


GlyX9SGin 




GXn2O0Ser 




Lau2 


ilCys 


i 


Gly213Pro 




MaXSMGly 




VaI2 99Asn 




Thr202Asn 




Gly213Pro 




Asn!98Ser 




Thr?02Asn 




Ty'r2 


0 3Gly 




Ser2 1 0G1 u 




Va.U99Gln 


* 


Gln200Ser 


4 


Tyr2 


0 2 His 




TntZl mm 




Thr202Gln 


f 


Ser20SAsp 


•* 


Thr2 






Thr214Glv 


20 


Aiai94Thr 


4 


T.yr2'Q3Sixi; 






07As» 


4 


Leu211Ile 




Ma209Ser 


+ 


S&r2I0Asp 


* 


Asn2 


I2GIa 


4 


Gly213Ssr 






.+ 


Tyr203GXy 


4 


Ser206Glu 


4 


A^rt212Gln 




AIaI94Ser 


4 


Asnl985er 


4 


Giy205GX» 


•+ 






AlaXPSGIn. 


■4: 


ProX9SSer 


4 


vail 


9AAr; 


■+ 


Pro204Asn 


25 


Alal94Gly 


..* 


Asnl98$er 


t 


Ala209Glu 


4 


Ths:214Asn. 




Vall99Met 


4 


Ser206Asp 


4 


Giy2 


13Asa 


4 


Thr214Ser 




Thr2f)2Gln 


4 


Giy205Ssr 


4 


Lea 2 


IXAsp 


4 


Asn2!2Glu 




ProlSSSer 


+ 


AlaSOSCfXy 


4 


GI v 2 






Thr21 4 Asp 




?hr202Gl.n 




Thr207Pro 


4 : 


Gly2 




4 


Tbr2I4A.sp 


30 


Aial94Ssr 


4 


?hr207Prc 


4 


Ala 2 




4 


Ser210GIu 




GInSGGAsn 




Thr202Gln 


4 


AIa2 




4 


Ser210GIu 




SlnSDOSer 


t 


Aia209As:p 


4 












Glv205Asn 




AXa209&sx> 




Ser2 












4 


Leu211Gln 






12 Gin 


+ 


G.ly2i3Asp 


35 


Tyr203Gly 




Pr©204Asp 










Leu211Al.a 






* 


Fro284Sla 














ThrZOSGly 




Pro 2,04 Asp' 


* 








Gly21 3Asn 




VaU99Gly 




Ssr2l OAsp 


4 


Leu 2 


11 Asp 




Asn2i2Sln 




GXylS6Prt> 




Thr202Ser : 


4 






* 




40 




4 


Gly205Asp 


4 








Giyll ;Gln 




Pr©2S4A§n 
Ala 194 His 


4 


GIy2QSGIu 








4 


Asn212Sar 
Lex;212His 




ProlSSAsn 




Ser206GiU 








4 


AsTi212Sar 




lyi2Q 3Ket 


+ 


Ser206Giu 


+ 






4 




45 


SlyiSgGlrS: 




Pro204Asn 








t 






Alal9 4Thr 




































Gln20QAsp 




' : BTh\ 














VaIX99Asn 




Glr^OOAsp 












SO 


A2aX94Sar 


4 


GX v 














VallSSCys 






















\' ' :: '"^r 


















AsnI98Glu 














Ala 19! Pro 










2 8 Asp 







prol.9SGln * AsnXGSGXu 4 ValX99Ser - SerGlOAsp 

VaXlS?Hi.a t A;:.r:.. AG? . Anr207Aro > 5er210Asp 

x - „ , - - _ i - toe: 

AsnlSSGlu + AXaGCGAALn + Leu211G.]o + ?Ar2X4Pro 

S Gl«20GGlU • GyrGOSAsn - i» <~ * i ► AXa209GXu 

ProX9 2 i G 3209A$ 



TABLE 27. 



10 





Yslr-AAi- 


'+ 


AsrAAAGin - TniGAAAer 




Tvr20eiXe 


, AsrG: 1 2! Asp 




Alal94Gly 




GXyXSGSer 


4 


VaX19?Giv 


* 


GXn200GXu 


4 


Leu2XXSiy 




Gin200Asp 


4 


Thr2G2Ssr 


■f 


X ; yr203Ser 


4 


Pro2'04Ser 


-4 


Asn2I2Sar 




ProlSSSer 


4 


VaU^Ala 


+ 


Gly265Asr» 


4 


Ser206G.lu 


4 


Gly£i3Ser 


IS 


Vail 9 9H is 


4 


Pro204Asp 


+. 


Gly205Pro 


-i- 


Leu2XiGiy 


4 


yhr21^Ser 




AiaI94Giy 


4 


T&x207Pxo 


4; 


SeraiOGXu 


4 


X.v:u21XCvs 
Trir202GXy 


4 


GIy2X3GXn 




Prol9SAsn 


4 


GlylSSPro 
ValX9?GXifi 


4 


Asnl98Ser 


4 


4 


Gly213Asn 






4 


■+ 


Pro204Seir 


+ 


GIy2G5Asp 


4 


LeuGIXGXy 




FroX95Set 


4 


Glyl96Gin 
VaX 199Asn 


■f 


Pro204Asn 


* 


Giy2X3Aso 


4 


Thx2X4GXy 


20 


ProlSSGly 


4 




Gl«200As» 


+ 


Ssr210GIu 




L-eu23 IGIy 




Va.IX37S~r 


4 


ValiSSGIy 


4 


?yr203Thr 


4 


Gly20SSsr 




Asn2X2Giu 




Prol95Asn 


'* 


Asnl98&SP 




Thr202Sar 


4 


AIa209His 




Asri2I2Gin 




GXvl96Asn 
VaiI97GXv 
Tyr203Val 




Gly20SPro 


4 


Thr2 07v> :o 




Asn2X2Asp; 


+ 


s ^ f I3Gin 




+ 


AsrX98Asp 


4 


VaX ■ 99HiE 


4 


Giy205Gln 




Tyr20 8Kis 


2$ 


4 


Thr207GXy 


4 


Aia209Sar 


4 


Asn2X2Glu 




GXy2l3GXii 




4 


Pr©19SGly 




GXylSeSer 


-+ 


Tyr203Asn 


4 


Asn2X2Ser 




ProiSSGin 


* 


Tht202Gl.y: 


+ 


TyrSOSLsti 




Pro2D4GIy 




SerGXOAsp 




ProlSSAsn 




VallSSAla 


.4 


Xhr2Q2Asn 




Tyr20;SP£O 


4 


Ser2XGAsp 




AXaX94Pro 


4 


ProI95Giy 




AsnX:98GXsi 


4 


Pro204Asn 


4 


Tyr208Pro 


30 


Alal94Ser 




Val 197?hr 


4 


AsnX9B3ar 


4 


fhx20-2f.ro 




Asx2X2Ser 




GXyX96Sar 


4. 


YallSSPro 


4 


Thr2C7sar 


4 


Tyr208Thr 


4 


Aaa212Gln 




Gly205GXu 


4 


Tvr208Giy 


4 


Leu2XlIle 


~ 


Aan212Ser 




Thr214GXy 




GIn200Ser 


> 


Thr202Giy 




Thr207Asr. 


4 


Leu21ISer 




Thr2X4GXu 




Prol95Asn 




Thr207Asp 




Tyr2D8Asa 




Asn212Ser 




GXv213Ast. 


35 


ProXSSAsn 


4 


Tyr2C3Ser 
GXv2G5Ser 
VaX19SPro 




Pi:o204GXu 




Leu2I IVal 




A»n212Gln 




Gin200Asp 


4 




Tvr293Mat 
Giy205Giu 




PeuzllAsn 




Asn212Ser 




AlalS4Ser 








Tvr2D8Ket 
A132CGGA-. 




Gly2S 35 er 




AsrdSSSer 


+ 


Gln200Glu 




Thr:2-02Gly 






Leu2XXAsn 




GiyXSGPro 




AsnlSSGXu 




Thr2023er 




Aia209Thr 




Thr2l4GXy 


40 


AXaX94GXn 


+ 


ProlSSGlv 




Glyl9€Asr!: 




Tyr203Ile 


4 


Thr214Pro 




ProX9SGXn 
ValX99Pro 


4 
4 


VaX197Cys 
Pro204Gly 




Thr202GX« 
GIv205Ser 




Tyr2G3Cys 
Thr2G7Ser 


4 


fyr208His 
Gly2X3Asp 




Tyr2033.iy 
AXal94Ser 




?ro2Q4Set 


4 


GXy205Asr : 




AXa2G9Thr 




Ser2IGAsp 






•$hr:2-07S-£r 


* 


?vr208Cva 
Gly205Glu 




Leu2X!PrD 




Thr2I4Pro 


45 


ProXSSGly 


4 


¥aXX9SHis 




4 


AXa209A»n 




Lets.2 1 XPro 




Fro204Asn 


* 


Tyr2G8X2e 


.4: 


Aia209Giy 




Leu211GIn 


4: 


GXv213GXu 




Ala 194 Gin 




VaiI97Cya 




AanX98Ser 




Pro204Giy 




Asn212GXu 




AsnX38Giu 


4 


Pro2G4Asn 




Aia20 9Thr 




Leu2! ISer 




G 1 v2 1.3 Pro 




GiylS€Ser 




VaX199Ser 




Pro204Asp 


4 


Thr2D7GIy 




Tyr20SlXe 


50 


GXn200G.:u 




Thr2025er 




Tvr203Aia 
GXv205?,sn 


4 


Pro204Giy 


4 


Tvr2G8Met 




AsnXSSGlB 




s 2 Pre 


4 




Thr207Giu 




Thr2X4Pro 




Giyl96Ser 




VaIX99Prc 


4 


AXa209GXn 




Sfi j 2i :0Asp 




Leu2XlAsn 



Aial34Giy -f- ~ . - AlaAAGA". - AsnZlZhvp * MtJ< ( 

=a,a3^-a ' g_ - - ~~ - : i „s - :eu„ N iiiiv 

Al.aI34Pro + Thr202Gly 4 GhrGG'AGar t Tyr20SPro + LeaPllPra 

l„i v\. * ... . - „ - ii-Jlu 

5 , -.1. 2 •* ~ - * - . „ .A - T r n* A , 

■A " " - 1 AA " Ar 

AiaiPAA j - GAa„ - :As„ - A„ _ A\„ ~ GAyGlGSex 

Alal94His - " .A 2 V 2 ~ - Z. • AA~r AsaGAG^er 

AAsA34Sar 4 GGyASGGAr - G.lrAGOAar * GasAGAGA-a Thr207Gly 

10 < " « C V 1 1 

Alal34Thr - Vail93As:n - Ty>:2C35er * Ty.tAGAAs + , , , ^ c 

Ml) \ t m * - „ -j. \* 

^ a ■» . . ~A a c -A^ 

> u . 

15 Prol35G!:i - P - er ^ * Giv2i AA n 

AAA : 

Asnl98S<A _ - , . t < . . G_ 

Aial94Asn 4 Thr202Asa S«A2I0Asp - Leu2ilVA 4 Asrx2I2Ser 

20 x A ' N » ~ , f < < 

v ^ < \ . " " - A " ' „ ' - 

A>aGGG * . - 1 - * : 

^ * or < a 

Alal94His -i- GIvl9SAsn + Vall9?Glrs + Thr202Ser + GJLv2G5Glu 

25 2xaI95G3.y 4 GlyiSAPro 4- AsrA98Sar . GlnGOOSar . Thr202Pro 

VaX19?Asn + AsnlSSAsp + Gin200Asn * Thr202Gln * I -> t 

ProlSSAsn + Thr202Se>: + Pro204Aac + TyAAGSAla + Ala209Ser 

7yr2G3Kls * Pro204Asi; - GGvGGGAsa + Thr207GIrs * Leu2ilG.lv 

AlaI94Asr * Prol&SGin * GXyI96Gln * P> ?0 Gs: -t GiAA < , 

30 ValI37Thr + VallSSHis + Ser2G6Glu 4 Gly213Asn 4 Thr214Asn 

GlvG96Gln - V&1197ASJ yA Gar + PrcG sr + Thr2.A ^ , 

G2vI96Asn + VaiI39Glv - GIrAOOSer 4 Tyr203Asn 4 GIv212GIu 

AiaI9A?.hr ■> GAA:OOAsn + Thr2C2Ser 4 GivGCAGA; + GIv213Akp 

ProlSSSer + A-n!98Ser + VallPSGA; 4 TyrGCAvai >■ Th.r207Giu 

35 .AGGG^r. < y ro 1 95G1 Y ; - Thr2C 2Gly 7yr203Gly ; Leu211Asp 

ProlSSSer - vaI19"Ser - TvxACAGv-; -i- GlyGOSGAi » Ala209Thr 

GAG 6G1.J 4 VGA 1 AGAy - 2 A , AhiAlAAsr 

\ = 3 A" 1 A- A v " A , G v 

Glyl96Glft 4 Thr202G7y 4 Tvr203Gvs -f Gro204Gin A' . 

40 vSl+ZtVz; * 'G_ ^ : „ u - \ AA- t AoAGG » TG-3' ;A«p 

GAA AG r- ^ GiiAOOGsn 4 ?vr 2C3Gys + Ala2G9Th>: + Thr 2 .1 AGsn 

GarA58 - sn + Tt ly2i 31 

^a^ga ~ ? > ; 

A " " 4 AsrGA3GA- : - SexACAGsp 4 Thr207ser + 

45 GlaJA4:G::>: 4 I A,4:.i 4 Aia209Asn + Sar2A3Asp + Thr2I4Ser 

N - N A<- ^'1 C 2 

Glvl96Sar + A;;nl98Ser 4 Thr207Asn + Ty.r20BGln + SsrGIOGXu 

Pro!95Asn •> Asnl9AGin * Thr2075ar + Glv2i3Asn 4 Thr2i4Gly 

GA/192GA- - CA " GOSar - 2>;o2CGA6r. - Gi y2GiA7An * Giy2i2A3p 

30 3 " - A N ^ a ; 3 3G .a 

Vail9?Thr < I A32GI 4 Gia2 s 202P> Thr2C Ah 

Prol95G £ 4 Gly2 + Aia209Gi 

GiyiaCAAln 4 Tv*2C3Thr 4 TyrSOSCys GaaGA 3 A.I a 4 Thr21 4Giu 

GarG A2GA : n 3 G AGs -G 2 04 



S?CF/S;S95.>04760 



59 









Va.l r 9 " Aso. 










4 






























Tyr2G JTnr 




* ^ ... .. c ^ J ^ 




r 


























$ 


Alal 94Sor 
















Sor210GIu 




Val 1 9 9 Ala 
















G.l \'2 I 3Asr. 




Alal94Pro 




































Lou 21 1 1 lo 
















>~ {■:•'? >\ or- 


■ 




30 


ValiSSHis 


-* 










T . * ( 




» ^*7\., 




Tyr203Aia 




GIy205GIu 




Ser2CSAsp 


4- 


f yx 20 SI lo 








ProlOSAsn 




GiyPOSGly 


4 


So r 2 G 6 A s p 


■+ 


Tyr2093er 




A.la209Sor 




V'all97His 


4 


?ro204Gly 


4 


61v205.Giu 




S o r 2 0 S As d 


4 


T v T 2 0 8 G v s 




Thr202Asn 


4 


Pro204Sex 




Giv2G5As» 




Ssr206Asu 


4 


Tvr 208Thr 


35 


Alal 94Asr : 




Thr202S«r 


4 


?vr203Gly 




Sor2D6GIu 


4 






Pro 19 5S or 




Gtyl 9€Gln 


... 


Vall9SThr 




Sar206Giu 


4 


Thr20 ?As» 




Gi v 1 96Pro 




Ser206As» 


4 


Thr207Gl^ 


4 


Tyr208Thi v 




3Leu2 1 IHi s 




M. a 19 4 His 


4 


Gly 1 96Gln 


T" 


P 0 n ^ r: 




TV3r2G8ASp 




,i v \w O. 4* v.- ^^w^ 1 




ValXSSAla 


I 


Ty"2 03 Pro 




'f'W? & or-, 

a V i. iUOAwP 








i i.c. .:. x? A. i, l 


20 


Val 199AI& 




TEr202Ser 




Thr207Glu 




Tvr 20SAso 


4 


Thr21 4Soi' 




Gl vl 36A.S a 


* 


Thr202GlTi 


+■■ 


i > v-'>2045'*? - 




Thr?07Asp 




'• .? " •••• i'" 




Fro 19 SO J n 




GIn200GIu 


'4 


Th r 2 0 2 P to 




'•'yrisG^rrD 




S^- r? 1 OA.^o 




Glvl96Pro 


1 


Va 1 1 9? : $hr 


4 


A^ni98Gln 


1 


Gin200AsD 


4 


Sor2iQAsx> 




Glvl96Gln 


4 


Asol 9 8 Glu 


+ ■ 


f r2 0 7 Pro 




Tvr20SS?r 


4 


sSor210Giu 


25 


AX si 94Pro 


4 


As n 1 9 8 G 1 u 


4 


Thr2079ro 




Aia209Kis 


4 


r2 ~. 




AsnI98Glu 


4 


v v aIX99Glrs 


1 


Pto204Ssr 




Tyr208Asn 


4 


Sor2X0Aso 






4 


A.snl 98G Lu 


4 


Thr207Gl y 




iryr20.SC.ys 


4 


>- 2 1 OA^sd 




A^o" ^SA^sp 


4 






a.^U >:. ,v .*U> w 






f 


t.ii.i. y-i * "s V5 .:. y 




\2 .1- y .:. S> K?£ i v 




J5. « i-i Q ft TC ^ y. 








i y r & v. 3jhi& n 


4 


.1. 0 ^. v .1. 




a. y * s> v x v' 


4 


T V" V- 9 A 'J^'h v- 












R 'i fs-> A csf; " 




P to I S 5 As n 


4 


Q | y J CS£ P J"© 




A*5 n 1 QSA^d 




A^ a/'79 " :; r o 




Asn212Glxi. 




Pro i 9 x>Pvs n 


4 


vs~y ?>ua« 










1 






Thr202Asn 


4 


P X' o 2 0 4 Asx> 




Thr207Asp 




Tvr208Met 




T&t214Pro 




T y r ^ 0 ->G X y 






* 












35 






Tvr 203H 1 s 




Pro? 0 A G 1 o 




The 2 07 Asp 


+ 


Gl v2I 3Gio 




As.nl 9 8 Glu 


4 


{ I i2G0vsH 


4 


: ryr203Gys 


4- 


Pro204Giy 


4 






Vall97Glu 


4 


VallSOGly 


4 


Thr202Giy 




Ty.t:203Se.t: 


4 


Gly213Glu 




Pro20-1Gly 


4 


Thr20?Asn 




Aia209His 




Ser210Asp 


4 


Asn2l2Asp 




ProlSSGXy 


4 


Glyl96Gia 


i- 


Thr202GIa 




Sor2!0Asp 


4 


Asn212Asp 


40 


Thr202Asn 




Tyr203Asn 




Gly205Pro 




Sor2!0Asp 


4 


K$n23 2A?p 








Tyr203Gln 


+ 


Ser210Asp 




Asn2I2Asp 




Giy213Gln 




Glyi9SSer 




Set 210 Asp 




Leu211Gly 











60 









Gl v'i 96Asn 




Asnl 9 8 A 
























J J [ 2 2. ,2/2..' .*, 












Gin200Giu 








y/y/ 0 e^ Ci. 




ii; // //'i 










-I- 












5 








4 










k <i "■;>•; ',><*« 






4 


Gln2C 3 Asp 


4 




+ 




4 






P I a 19 <':P>"~ 


-4 




- 




4 




4 






GXylSSGXn 












\ t *T > 








AXaXMHis 




Gl»2O0ASp 


* 




* 


g1v2" ; '•JP'- '-i 






m 


Yall9SPro 


4 


GlTv2Q0Gi-a 


4 


Pro204Gly 




£«^2I?GU ; 




/vc.y /i' 




AsnlSSSer 


4 


Gln200Asp 


4 


Gly205Prc 


4 


Thr20?Ssr 


4 


Jii'l^I^G} ~3 




Alal94Asn 


* 


Gln200Asp 


4 


GIy205AsT: 


4 


?y r208Asr: 


■4 


jT«-n2 V">Asp 




Prol95Asn 


4 


Gln20 03er 


4 


Thr202Pro 


4 


Prc;204«sp 


I 






FrolSSSsr 


4 


Thr2G2Asi5 


* 


Tyr203Gys 


4 


Pro204Giu 




Ala209Asp 


is 


Alal 94Hi3 


4 


Asn l98Sar 


.4 


?hr202Asn 


4 


Pto204Gla 


4 


Ala209Asp 




AlaI94Kis 






4 


Ser206Glu 






4 


Thr214Ssr 




Fro 1 9 SGI y 


4 


Va.!.197Cys 




Ser206GIu 


4 


AIs209G.lv; 


+' 


AsnP 1 2S^r 




$hr202GXy. 




$«£20SGX« 




Thr207S&r 




Tyr208Met 


* 


Ala209Glu 




AXal94Gly 




Glrx2GQGlU 


4 


Thr2Q?As» 




Leu211Ser 




Thr214P.ro 


10 


ProlSSAsii 


1 


VaI199Sar 


1 


GiPSGQGIu 


4 


Gi y20SAsn 


4 


Thr20?Asp 




Alal94Gln 


4 


Asill98'Gl«. 


4 


Glv2G52ro 




$.ejr'2i oasp 




Gly2-13Asp 




Glvl 96Ser 


4 


Thr207GIv 


4 


Ser21QGlu 


4 


Leu2iIThr 


4 


Gl v'213Asp 




Asnl 98GIr: 


4 


P.i:a2G4Gln 


4 




4 


Tyr208Thr 


-4 


S©.r2 1 00 lis 




AIal9<!Ser 


t. 


GXyl96Gln 


t 


Thr207GIu 




Ser210Glu 


4 


Leu211Thr 


25 


Thr2Q?Glu 


4 


3«r21G61u 




As;>2I2Sar 


4 


Giy2I3Sar 


4 


Thr214Ser 




VaI197Cvs 




Thr20" ? G i u 




Aia209K.is 




S«r2I0G!u 




XS Ia..:'! .L s:\ v.: ; i: :P 




Asnl98Giu 


•! 


Yall99M;?t 




Tvr20bA- a 


4 


Gly'213Gl« 




Thr214Asp 




A.ial94G.ip 


4 


AS:tt : i98GlU 


4 


AU2GSPr© 


4 


I,eu211Hi.s 


4 


Th,E'2i4Asp 




Asnl. 9 8 Asp 




i&i iiV f fc J O 




Lsiu211Gly 




Aso7 12.i&i' 




T.hx'2 1.4 Asp 


30 


Ala r 




Giyl96Asa 




Aan 9BAsp 




Prc204Gln 




rhr22 SGIxj 












TABLE 28 
















Loop 8 - 


3- ■ : "22: 




Variants 








? 5 l«194Gln ■ 




VaI19'?Ser ■ 




Thr202Ser 











35 4 Asn212Asp 

ro 1 9 5Ser ■•- \ 111 .sr.; 2 1 2Glu 

40 ? > > -> v.- * "A\ l„<G.r 

4 Thr2:L<IPro 

Vail2A;ly 4 Gir.lOOGiu - T2r2023ly * Tyr208Ala 4 Leu211Vai 

4S 4 AlalQSAsp " 

. , " v 2: o 

4 Gly213Asrs 

AlalP^Gln ■ Tar207Ser - Tvr203:!i~ + 9ro2^Asn - GIy2C5Asp 
4 Tyr2D8Ssr 

50 - ~ >.2G, 

- Asn2l2G2n 

Thr202Gly 4 Giy20S?ro - SerGlOAsp -t- Leu.211.Ala 4 Gly2l3Se.r 



wo nmm 



\ i > i S9? * 5; 0 



8Sei Gin2G0Se.; TA: fcsi Iyx2 lis 

Prol95A n - Gly2 SP* ~ rht207Gl« 4 Se:2 U LeuAi 

Mai?-5s.: - v.Ii->A;i 
+ Leu211Met 

Ms !<$ Sc - , > -~ o h," " <=> e< 

+ Giy2l3Gln 

\J A ! . 

t Gly213Gly 

AlaI94Thr - Prol95Asn GiylSAGir; + Gin200Ser t Thr202Asn 
+ Pro204Glu 

+ Ser210GIu 

G * *AA " \ ^ " J< 

+ T;;i2.:-]Gi; ; 

AlaI94Asn ♦ GlnGOOAsn Pro204GAn * Aia209Thr ■■■ >< 
+ Giy22 3Ser 

AialS4His PrcG95G'iy t Giyl 9SAsa * GIn200Sar ■> Tyr203Ser 
Asn212Ser 

AiaX94Pro + VallSTCMet + VaAl99Asn + Thr202Sar + Ss.r206Asp 
+ Thr2G7Asn 

Prol95Gl.n + ?hr202Pro + GIy20SAsn . + Aia209Pro * As:;212Ser 

Prol9SAsn * AsiiI9SGlu * Vall9.9K.i6 - PrcACAAsa + Ghr207Giy 

* Leu211Met 

Giyl96Se 3 Ass 1 Pre * A } GIy213Se.t 

Alal94Ser - ProiSSSer + Vall9?Cvs - rtotQQAsn + Thr207Gia 
4 Gly213Gin 

A a!94His + Pi ■* rZO Z I % 

* Asn2 12G1 j 

AIal94Gln - Prol95Ser -r ValiSASer + Tyr203Mat ■<- Leu2IiGlu 
/2 

Alal94Asn f Glyl»€Asn PrcACAAsp + " ~ Tyr20§Ser 

i N s ! 

4 Gla2C 9 As a 

Alal94H.i3 r kG:cG93G.;y - . , 4 c s A3.a2C9GIa 



ex * Asni98Gln 



wo nmm 



4 GIy2i3Ser 





Giv!9 6Pro + ValI9?Tftr 








Gly205Asn 








I r I ' 3 % 


* 


?hr202Asn 




Tyr203Gly 


4 


hexi'l I lAsn. 


§ 


P 1 v. * v ' > " 




v • il ^9Pv 




5©ir206GXu 




Tyr20SHi s 




p rc ^ .^V*n T v ■ - 




ValI97Thr 




SerPlOAsp 


+ 


Gly213Ser 


to 


t T.hr214Pro 
Alal34Gly •;■ ProlSSSer 


4 


Thr202Gly 


4 


ProPOAGlu 


4 


Tyr208Thr 




* Sly213?ro 
















AlalPAP; : - Pi PI 


+ 


GiylSSAsfr 




Gly2Q5Pro 


4- 


Ala209Asn 




■;- Ser213Asp 
















ProlS&Ser - Peil ; P9G]« 




TyV2Q8Xsri 




Ala209Gln 


+ 


LeuPXlGIy 


15 


f Gly2X3Gin 
















A. . ■■• A. , - " ~ "> 




?hr202Asn 


+ 


Ala209Pro 


4 


Asn212Gln 




i . - N - - 
















Prol&SAsn ■* Glvl 5-6G.1" 






* 


SerPO&Giu 


+ 


fyr208Ai» 


















•JO 


)\ 1 , - ~; 




AsnlSS&sp 


4 


Yall9$ssr 


: 4 


Thr202Pro 




4- Ala20SGln 




















Glv205GIu 


4. 


?hr297Asn 


4 


Ala209Pro 




- Glv2i3Pro 
















i - ^ N " •• ^ • v A ^ 


* 


Gin200Asp 


+ 


?hr207Asn 


4 


Als209Gly 


-> s 


t Asn2P?P&r 
















GlvIP6GIi: + VgllP?His 




Thr207Asn 




Ssr2 I OAsp 




Leu21 12vla 




4 Q I v 2 2 3 G 1 n 
















Alai94GIy : Va.U97Thr 




Tyr203Met 


+ 


Gly205Giu 




Als209GIy 




+ Thr2°X4GXy 
















. isA p,. - .;• 


.+ 


Tyr203Giy 




Thr207Asn 




Asn2l2Gln 




* Gly2X3Fr& 
















v ^ ■;• Thr2025ar 


4 


Prc204GU> 




Leu211Pro 




Gly2I3Ser 




4- Th v2 1 4 A sr.. 
















P r o 1 9 5 G 1 v V a 1 1 9 7 .A s n 




I99G1B 




Gir»200A$n 




T.hr207G!y 




* ASii 2 i /, i i- 
















Prol 9 5 Gin -f- GP vp 991- ro 


■+' 


Vall§7Bis 


* 


Tvr203G.Iy 


4" 


Ser2CPSA.sp 




GIvI96GXn + Tyr203Hi$ 




Thr2Q7Asn 




Lau211&sn 




Gly213Pro 


# 




t. 


Gln2G0Asn 


4 


Thr2Q2Ssr 


4 


Tyr203Ile 




* Al*209Thr 
















Aial94His + ValiAACys 




Glr,200Ser 


4 


Tyr203GlV 


4 


Thr207Giy 




+ Al«20SHis 
















AsAL98Gln ■;- Vsil99Thr 




Gln200Asp 




ProPOPAsn 


4- 


As;n212.Ser 


4S 


4 Gly213Gin 
















AlylPoPro - 


4 






























Glyl9oSet * PI 




Asnl93Ser 










50 


Pro >5C - I36Prc 


4; 


Thr202Asn 




?yr203IIe 




Gly2i3Asp 



wo 9smm 



PCT/t;S95<04760 



5 


G I v 1 9 6G I n t P r o 2 0 4 G i v 
GUAlASer 








Thr2G7Pro 




Als20S81n 




ProiPSAsn ->■■ Thr2 02A3n 

■y - 1 v ~ n v " - 

GivlGGSer * Asai98GA': 












(Gly213A.an 


10 


Ala 194 Gin t Vail 57 Pro 




VallS>9Slri 


* 


GInGODAsn 




Tyr20BGlu 




ValiGGGva + GAACAA.a" 




?ro204Gly 




Ger206Aap 


4 


Thr207Ser 




A.lal94Gia + GlylSGGln 




va!199His 




Thr2D2Pro 




Tyr203Thr 


is 


GlvlOSS'^r 
















, - 1 ' 4 9 9G1 y 


+ 


Thr202Ser 


+ 


:S.er2:10As|>: 


+ 


Asn2 A2Ser 




■t G!v213Gln 
















ValI99TGr Gin200Aan 


4 


Fro204Se.r 




Tyr2SSVai 


4 


Asn2I2Gln. 




•:- T^ 1 "J" ? 1 4 G^ p 














20 


Alal24Hi:v ~ Givl96GIn 






4 


Tht202Sly 




Pr6204Asp. 




















^ <i w ~ ' V ^.v .4* X ■' V,- X V 




5 ;> ro204'"Gln 


4 


AIa209Pro 




Ssr21CGlu 




■;- ThrPG 9 G Av- 
















al - :> i ci r: r * a, \ \>i Q p *• r> 




TVX'S03dln 


+ 


Thr20? Pro 




'i' vr 2 98 Pro 


■ 


~ Jj ^ :i n C. X <-;-. 
















» <?i96Ser + 1 hr2 . 2G sn 




Tvr208Ile 




Ala209Gla 
























ProlGSAsa + CGI v 1 9 6 Pro 








GIn2G0Asn 




■r ■ • • ' ; 3 ^- < 




T x y x < - v o ! ~ x 
















G A/ ! 9 S S a r; V a j. 1 9 9 H i s 




Giy205As53 




Tyr208Val 


4 


Ala209Gly 




* Th r 9 * 4 Vt ; "- 
















Vail97S0.r A»Aj99>-AA 




Glh200Asn 




Thr2S32Ser 




Tyx'2D8i : Cys 




4. q\ y2 1 3 G 1 n 
















a "s =. ' =-> » ■>• <■ ;':a;:«f;rar 




Vail 99? to 


+ 






r-ys V ->1 3<31y 




















a: > : ? A' 9;, - A- a A 




Vall99Gys 




Thr207Giy 




Leu21 lAsp 




t Aan212Glu 




















*i r hr202Asn 




Fro204Si5r 




Gl v21 3GIa 


















40 


Al h. . 9 il 


4 


Vall99AIa 












> Lea2.1AGys 
















Tyr203l.eu - 9GAA-: 




Ala209Gla 




Ser210Gln 




Asn2I2S«r 




* Giy213Asn 
















v^i i- a . > - . - 


+ 




■i- 


ThrGO'GGIy 




AIa209Ser 


45 


+ Asn212Ser 




















Vall99His 












3XvG9* 








Gl nGOOSer 








- 9GiG "9 














SO 


ProlGGGA - . - 




Gyr203Ser 




Tar 20 7G In 




Asa212Asp 



wo 95O00 1 1 vcrwsmmmw 



OA 



- + Glyl3CGla ■:• H'.;:o204G.Ia G.iy20SAsp + Tyr208As:u 

5 4- Asii212Gln 

G„ai: - * : ~ ..' - * AlG-v;::. ■ SeJ:210Giu 
t LeuGllAsp 

Thr202Gln * Ghr202GIy - Ser2iOAsp -s- 2eu211Glu 4 G \ 2 3Gir; 

30 . . , , - . : . "1 G^ \ A ^G :s 

•;• 2hr214A.sn 

I 209Giy * Leu211Gln 

4- Thr2I4Giy 

, ^ ,< < A ^ - . . . \ G ■ Sei2J<GiM 

5 - - A I 0 >H ^ 

■J- Thr2A4Ser 

M&134€Aa i Thr_ . * T . * - A\ . ■ AGiA' ""A i 

4 Gly2AASer 

20 , < f < I " , f 

•j- Ala209Thr 

ProlSGGly t Giyl36Pro «■ Thr2D2Ser - Pro2G4Gln t Tyr208Asp 
» ;Ua209GU; 

ProlSSGln 4 Glyi9€Pre * Vall3??r© * Gln200Asp 4- G.ly20SS«r 
25 + Ser2X0Rsp 

GlyI265e 4 ?U: r->?c o * G C?U ♦ AuAOG i. i « 

* Asn2I2G2n 

Aial94Thr + AsnI98Asp ■» Thr202Ser + Tyr203Cvs * Aia203?rc5 
4 Ser210Glu 

.30 GXyI96Pro + AsniSSGiu + Gly2Q5Ser - Ser2IGGlu 4 ],eu2IlAsn 
4 Thr214Aan 

Ual94Pro + ■ Glyl9€ 9 * G > , 

* Ser210Glu 

GIyI96Ser <■ vailS'/Kas 4 A-:A9BGsp * Gin200Ser 4 Thr20?Gln 
35 + Se.r2I0Asp 

— c i Ala? 9Kif Ser2] 
VaUA?Ga: >: Aia203h 

~ AsrG; 1 2 Ge.c' 

GIn200Asp * r, ~ ~ > GiyAAAro - TyrSOSHis t Aia209Asp 

sir, 

45 4 Thr2I4Asn 

> . A s<?i N " 3 ' 

Prol35A c 2 „„ ^ 211Ser 

+ Asn212GIn 

50 ? - i \ « r ' " ~ ~ ~ + ^ * U-*0^ -i 

4 Asn2I2Glu 

AsnlSSGlu 4 Giy205Gln 4 AlaGOGPro 4 LeuAHGya + Asn22 2Asp 
4 Glv213Prc 
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4 ?G.:207A:;;p 
4 GXv213Asn 

»l lOJlht t i-l , , GXrAOASer - Pso204Giu - 1 „ „ jA 
4 GX y2 13 Pro 

Vall9"?Pro r AsnlSBGlu - GlAAAPGsp - LeuPiiAis + AsrAAPSsr 

* GXyPlSfro 

A»nl98Asp • GirGAOGGIp i 2 i D3Val ~ Leu llfhx * Asn212Se* 
+ Glv213Pro 

Prol9SGin - AsrA38Asp - - . - GAAOGGlo - PrcA0 4Gsr : 

+ A I a 2 OS Pro 

Alal94GA *• "A^ » ' ♦ > A "?c 

+ Asn2I2Ser 

GXp200Asp * Thr202P.$r : - Tyr 2 G 3 A i .» -f Thr2G?GXa * LerGAXlGIu 
4 Thr214?ro 

Vail 37 Asp * Val 3KX; « ft His - U i21XAsj 

* Giy22 3Pro 

Pro! 9^.3" + "aA; A' - " . , . " " . * o 

+ GXy213$er 

3nX98Gln 4 G r < t 

+ AX a 2 09 Asp 
Vall^A " 

* Asn21261u 

GIyI96Asn i GXrG200Asn t Pre 04GX; < A OA y ? As 2I2G2p 
+ Thr2I4Pro 

Prol95Gln + Vall99S?rc + Ser210Asp + A»n2i2GlU + Giy2X3A$n 
4 Thr2I4Gly 

Prol9SG}.y + GinPOQSer 4 ThrSOPPro + Tyr208GXn + S«r210Glu 

+■ Asn2X2Gly 
Ptdl93GAv - s t 

4 P.srG; . > x 

Va.I199Bis 4 Thr202GXy -i- Prc204Gin + AiaGOPThr + Ser210Asp 
4 Asn2X2Asp 

? ~ > - x " r* v- "G» 

4- GXy213Pro 

h alP4S ~ - eu21IGl: 

■t As n 21 2 Asp 

AlaX94Asn 4 AsAIAGGly + GivAOPAsr + AXa209KXs 4 SerPXOGlu 
4 Asn2X2Glu 

A i r * !i; - s : 1 OCA 

i g: gg 5 - - 

• r AA ,o . ^ ' ' - i A 

4 LeuPXills 

Pro 19 PGA; ~ A:. A A • • • G/r AA.s ■ ryr20SGlu * SoA>10GXy 
4- Asn2125in 

Alai94His * Gyr203Aso - TyrPOAGsp + SerGlOAsp 4 LavG; 11 Hi s 
4 Thr214Ssr 

v 5 IPAsr. \A i .1 P' : G A - 1 oA 2 As.n • A/: AA u - Aia209Asn 
4 Sex219GX« 

: . . G * - 2 m AApi 

4 Leu211VaX 

A.P PA. > - A 2 _„ - ^ > * j 

4 GPrP AAA y 

la 194 Pre AG: ; - Tyr 2 et + As 



* ThxZlAhsp 

Pro:- 933~r - 1 Asnl98Glu + Gin2Q0Se;; -s ThrCOL'Aaa * G2 y20 ; : Pro 

•r Giv 2 

I 1 - 139A2 Leu 2 
4- Thr2I4Giy 

Prol9SGiy + AsnirSGlu * GlrP-OOysn a Grer20?P;:o t Tyr203Ue 
4 A'iaSGSGlu 

VaI197Sei £0.19.- N t Ala209Asp 



i , 1 Gsr v 3ixa OOSer a ?yr20SK - \ 



Glyl9- > /ailS7A.SD 3.1139G 
Giy 



+ Giy2I3Pro 
GinGOOGiu - ?n> 

t &sr.2i2Asp 
AlaX94Pro * GlvlGSPro 



VaIlS?Giy 

* Glv213.Pro 
Pto204Asp ^ Tr 




s 4 Glyl 



a Thr2I4GIy 

Pro204G.ln + Qly205Asn 4 Ser206Giu * Th.r2Q7Giy 



Tyr208His 4 AXs209Asp 



+ Giy 
leys 

Vall97Gin - 1 Gin + Pre * ) '< l 

4 Thr214Ser 
Lal94G!y 4 V'al!97Gin + Asnl98GIn - Tyr203Va.l 
a -la 9Ps] 

GIyl9SSer + Vall97Asn 4 Gln200As» + Gar 2 022 r a 
a &sn212Gin 

AIal94G.lv + GIvI96Ser + Ser210Asa - LeurliSer * Asn2I2Gln 

a Glv213Glo 
Vall97Thr a Tyi 



- GIy213Asp 



I199CV5 a Tyr203Vai + Gly2G5Sar + Ser2I0 



4- Glv22 3Gea 

Vall3 His + VaiI99A;:a * f - p * Asn 12Sei 

4- Giv213AsD 

GlylScSer •* Va.I197A.Ls * GlrGOOOAar; h- Tftr202Pro * Ser2;0Gla 
- Glv213Giu 

&sn!98Glu ■* Tyr203Giy 4 GIy205Gla a Thr29?9ro ■;• Tyr208Va.l 
4 Thr214Gla 

. * -< ^ 5= 

4 Thr214Glu 

► aar; 12G n 

a Thr214Asp 

Asnl98Asp a 204Gln 4 Asn2l2G3 

\ 1 ' <■ P T ' t > " 2 
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+ ThrGlfAsn 

ProlSSSe 3»Is ' As 

+ Giy2I3Asp " 

AI a 1 94 Is i lu + G3y20SAsi 

■i- 6iy213GIu 

Val l99Hia -r GlrAOOGU) - Prc20AAAr + LeuAllHis - Gly213Glu 
4 ?hr214Gin 

A-.r-lOBAar Glft2 003a * 3 1A1 

+ Aan212Ser 

Ai.j » Ac < a. ^ ^ . ^ 2 .a a iu: /a^ 

+ Glv213Gin 

Gin OAsn - !Ar2 3PA - Pi 204G1 2 1 > 5E c 
■t Leu211Pro 

Vall97ser + Tyr233PAo + ProACAAsp + Ala209Gly 



Glyl96Asn -t Pro204Giu - SsAAOG.A; + Leu211P.ro + Asn212Sar 



TABLE .29 

Lood6 1 3 Variants 

4 Gly213Asa + Thr2:AGIn 
A.lal94Gin * FrolSSAsn * Vail 91 Set * T.hr2025sr t tyr: 

+ A2;A09Sar + AarA12Asp 
V?313 lr ' Gia200Asa > Tftx 2 GAP 1 -., * Gl>205GA5 * Th* 2 0~Gly 

+ ?yr208Met + Lsu21ival 
Aiai94Ser ^ Prol2AGi s;A93 r> er20SGlu 

Tvr208Ala ■* Thr 2 MGin 

a j ci^^'i - ,1 „ „ :>i \-nt^ t ! 

* , u n 9 i a > 

MaX34K.i.s ■ < A i - TarlCACA/ ^ Th:AG7A— : ; >l^ot 

t AV ^ A « ^ ' ^ 

\rall99GIs + Tvi N n * Aia )9Hi; 

+ Asn2122KD - Giv2I3Asr : 
AAI94 3A - -c A~ ^ ; 

LauPIlGiu + Thr214Prc 
GIyl9SG.ln + Glv205Asn - Thr237A-o ~ TyrPOSMet + AsrAlGGir; 

4- Glv213Ser + Thr214Pro 
GlyiSSGln * VaiI99Cys •> A- A.AGA: •> 3hr237Pra •> JUa203Pro 

- > :A>i;3- t Giv2335er 
Thr202Pro + Tyr203Val ■* Pro2G4A:-:^ S*=i-2 0£A <;p + As r.7 : 22a r 

> Gly213Sur * in 
AXal94Th>: ■: F-rcAPAAsr. + GiAAKAAo - GAAAOOAs.n * PrcA204Ser 
2 A. 

i. 2 - A : , - It r »o Glx 

* Asn222Ser +■ Gly213Sar 

ly -r Gly20 

t 3.;A . , - 
Alal.94Thr ■«■ Glyl AAAn * Vall97?ro * 32:23221 
+ 3 AAA : ■> AsrA jl2G1u 



wo mmmi 



Piol^lcln 1 Oivl . . - 1 ^ - * >. ' 0 C'r 

< • " \= Ay ' A 

Vaii^ ~ : s • " " ^ . ^ "a ~ - " ~ - .ii^'jli 

4 Leu211?hr 4 Thr2I^Giri 
5 Gal: ~ ; - ~- N "-„ - K - AG;uA>~p£o 

* : r228G + Gl sGb: 

Prol95GH f G 196.S r 4 Thr202£ 203 roG 04G!n 

+ Tyr208Pro 4 Thr21AGln 
i_3 N - " ~ C: o - G.,y2C sSir. 

10 + Tyr208Giy * Ai&209A.sn 

P- rc i9$ ; - * t : * A.U>2')&Fro ;u21!Ihr 

■< Asn212S*r - Thr2i4P.ro 
ftj GiPSGin 4 V«ll - ? u2UVal 

4 Asn212Se.r * Giv213CGLn 
IS iG N , ^ 1 2< " 

4 Ser219Glu V Asn2I2Gln 
Alal9<tTh,j: Prol9SGIn - > 

t'YJ 

^ - \ i j, 

20 + Ala203His + Asn212Ser 

" I2Gll 
t Gly223Asn * Th.rPlAGftr 
Ala 194 Pro + VallS'/Mel". + Pro204Ssr + Thr20?Gin * Tyr208Asn 
4 Ala209Gln + Thr22 4G.ly 
25 ,AlalS4Asn + VaiiS3Cys - ?ro2G4Asn - Tyr208Thr - Aia299Pro 
+ SsrGlOGIu + Leu211Ser 
Gl j 1 \ i » t s U \1 

■f- Gly213Asn 4- Thr214Ser 
, . - * < t ut h 

30 + Lsu211Ala + Giy213Pro 

AU194H1. , . 

4 LeuGllAsn -+ Asn212Ser 
\1-i>;h ^ jt > ~ > _ ^ + TGt202Ayfi - A.la209Pro 

4 Leu21iPro + Glv213Gln 
35 , 1 -J li^t 

4 Giv2 0 2Ssr - A.is2 09Gsr: 
VaI19?Cys 4 Vali99GIy 4 Tnr202Gir : t Tyr 2 G3H i s - Gly205Glu 

* Tvr20 6Iie ■:■ Thr214Gla 

, 1 - ? it * yr2C Le 5 

40 

APsi9iG.lv * Tvr203Cys ■* Giy292Gln - Ser206Gio 4 Tyr20SMet 

- Leu211Gvy. * Tyr3i ; 1G1 y 

Glyl J6Ser + Vail s + Proi MGln 

■■■ T y r 2 0 9 Leu ■•■ G i y 2 3 3 2 ; r 
45 * ' * *> C ^ 

- g:^„ ^g: - * 

- , 2r. 4 Fro? 1 * lu * 7ixz2QlSez 

, ' * - > I - i 

- - j 

SO 4 Tht222Ge: 4 2lv20-GC-i 

Glu 

4 Leu211Ala + Thr214Asri 
AlaiS^Thr 4 Givl33?;:a * P.sr.lvBGer * Pro2CHAsn * Tyt20^Gly 
; £s i 21 A-c t GGi2 



wo nmm i 



§9 



Ala 134 Pre Vail99Asa. •?• Thr2G2Gln + AkcACGKAA- •> Giy90S?;sp 
t'A * 

I<? N "~Thr 

•* Asn212Gin + GIy213Ser 
Al8l94Pro + PrcA9SSer * GIn20QAsn + Thr2Q2Pao - Tyr208His 

' v s 

3 - * - - L„ 
10 '-* Thr20?Asn ■* Tyr208!,ea 

1 r2t ,1 

•i Tyr208Cvs a GAAA3Asn 
AlalSAGin + VallPAPAa - Thr202GA/ ■* Pro20AAso * Gl ySOSGlu 

t AiaSOAKAs Lea2P!BAs 
15 h . - - > - f'G-> 

+ Asn2l2Ser 4 Gly213?ro 
Al&194Gln ^ FrolPSSar ■<■ Giyl96Gin - Thr 20221*; * AIa209His 

i h A 

GiylGGPro + ValAAACva; + TyiACAPro • GivAOAAar - i -r 

20 + Leu211IIe 4 T.hr2I4Gly 

GlvlS6A6n - yall9"Glv - VaAAPHis - ThGAAAer Aia209BAs 

> Asa22 2Glu - IA.AA AAa> 
Giyl96GIa * i 1 a 2 0 ' ex - rhr2C2Glr - 2y20 2 e a2CA ei 

Gly213Asa -;• Thr2]AGA> 
25 Val:i93G.l Gln2G0Asi hrPCA ; er ^ S JGlu 

* S a r 2 i CAa : .a *■ I 

VallPAPro + CAAAAGAsa + Tyr203Val * Aia209Asp + Ser2l0Asp 

•* :Leu211Ser 4- Glv2l3Pro 
A.lal94Giy * 2yr2G3Val - GiyAOaAsa • rhr207Gi> - ?09Glu 
30 - • > a * ■ Pa A' A — 

AY2I3Sa.j - Thia - A: 
Prel9SAsn + Vall97Ser * A/rlAAAAvr + Aia209Glu +■ Ser2HPAap 
•r Asn2l2Ser - Thr214Gia 
35 " " i 0 ? < i 

- AsaA3^„ - G > Vt 
VallGAGys ■> As;A2SSar h- GAAPAAer Thr202Asn - Thr207Gin 
iAsp 

GAalAfePra > Taa20AAaa ■;• Pra204Asp • Giy2CAGA.i ~ AUAOSAis 
40 + Leu2IlHls + Gl 

PrGl95G.lv GivlPAGln - ?va203Th>: -;- TAA07A-a ■;■ SeAAOAsp 

4 Leu 2 1 1 Asp i k A — 

U,aA94G„ ~ G ~ 

45 - ^ : . w o» 

* Leu2 1 1 Asp ^ GG y2 1 3Pr a 

< ^ A.. .2 1 " .GAG: -Aw'AGlu 
Ser20 6GIa "+ Tv- 2G33ar 

. ~ , - ' ' - \ - ' ? ° " " » G.iy2C a ,p 
SO * Sar 22G9G i 't'' Sit 

pnr 1 P.sa * Tyr2 1 < - ' 1. a + Sar2 0 6i\sp Aia209G.ln 

MsiaTpro < U97H 28Ser - \AA199A5 Thr202Ser 
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f t0 i )s; u R + val 1 r i u r Thr2 0'?As! 

* : - \ 

Px -19:: 2Iy + GiyAAA Ser2Q6GIi 
a Thr2 0?Asp a Aan222GA- 
5 - ^ . < VrAfd ~L» 0 =2rr 

T 

ProI9SAsn - Giyl96Ser a ValiSAUa a Pro204Ser - Ser206Giu 

a Thr207Asp - AarAGAGA: 
tt ^ - . - ^ - . A^Ap * G.^„2„?)- 

10 • P - a Thr214Ser 

/„, 2-A s 

f ,~ - s 

Alal94Thi - Gin209Aap •> 2GAA > 2 mis - OAsp 

+ Leu2n Ax 2r,.c 22', 
IS 5 - ^ ,< 2 ^ + :> .2 A « • 

+ SerGIOAsp + Giv212Asa 
AiaiS4Thr - Val 193!A:a > Gl ri2 OGGlu s Thr20?Gly > PerAAAiu 

4 Leu2Al3er * Giy2A3Asn 

\ ^ ' ~ ^ ~ • ^ > * ! r, " i I , 

20 + Ser2X0Asp Leu211Pan 

<^-A » >a »c ^ m + ' > , ., n„> , * p s _ 

+ Ar-AGGv -r Ser2i0Asp 
AanlSSGli - VallS Ax t GirA AG i 21y205G.ir ; ■ SerPXOAsp 
+ Gly213Ser + ?hr2I4Giy 
25 2.s A „i * Gln2O0Glu » ily205Pro - Thr20?Se5 a Ai&203Asr. 
a Ser2AQGiu + Thr214Asn 

' > ?0?S< i ' > 2 3 Pro Ssr2XGGIa 
■i Gly213Glr5 a Thr214Giy 
Aial94?ro * ProIPSSer + GlylPSAsn * Vail97A. S p t VaXI99Thr 
30 4 Fro204Gly + Asn212GIu 

A<- ^ < - i^AwV 

a Leu21XVal a Asn2l2Ser 
GlylSOFro Vail9?Giy + AsrA9SAsp - Thr202Pro Tvr203Val 

* 21 u " - * ^ G 

35 jo > : - Pio v CA; 

4 Ser 2 X DAsd - G2y2A2G2n 
Prol95Ser + Vail37Pro •> Aanl98GA: + VaXlPSAat -* TAr207Ser 
} . ser2> 

2A ; ■?■ " 2 •;■ r - GG/AAsn * Pa 1 1 9?Met * Ga r. 9 8 Gap - vaII99Thr 

40 + * * ^: < . : 

AsalGSAsp •;• VsA!93GU ; i- 2io204Ser •;• GeiAGAAso Asn212Ger 
t Gly2G 3P; 

Prol95GXn - Aani36Aap - Thx202Pro - G.. v/02GAs - Tvr2GBMet 

+ hM:ir, * ^. ~ - 

45 GA/196Pro * G A'AG;2G s.;:; - ThiAGA'Sar Gyr203Thr - 7 0 ii~ 
- Aia2 0 3Glu - LeiAXlIX- 
AiaAATnr - GirAOOAaa - TPr2022ro - Pro2D4Aap - Ser20€Giu 

t h -a- * ^ 

GlylGoPro - ProaGAAsp - GlyaOGSsr • Ssr206Asp ■» Tyr20SG.ly 

50 

Prol95Gir; * VaiAAAAin - Gin2003&i - F:o20AGAu * 2A?r2aAG.p 

i Gla2 9Gly -J 2iaGAa 
Aial94Thr ^ c >^lv * Gall^ a ?ro204Asp a Ser206Glu 

4 LaiAAi Pa 2 - - A? I 2Aaa: 
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IGrolGSAsr • GlylAA ro -* Va.li97G ^ G9AG ; i 1 yr203Gln 

4 Tyr2G3Asr> * Asn2l2Giu 

Alal94G s - 3 -i Thr2 >h$i\ 

f Pro 2 0 4 A 

ProlP^Ger - „ - A„ _ _ - In v « t. 

■J- G.Iy2055er t A.ia209Pro 
ProiPGGXs * . 3SC e ln200A o 

h Gl\ SSer * 

Aial94Gh\ - W «,.«^: - > < -2 ? I". 

4 Tyr20SLeu * Asn2i2Gln 
Mai 9-1 Pro t ! :\ " 2 > C ' ' A) Oln 

4 Tvr208Asp t Glv2l3Gln 
milSBJh > , J i v " ' .!Ai,vj 

+ Asn2A2Ser Gly213Asn 
Giyl96?ro 4 VailSA'Gi * PsrA c G ' i r208Met 

4 GIv213Asp 4 Thr2I4Asrs 
Pre i S -3G2 o * \ " . ^ « . > 1 > > o 1 

+ Aia209Glv + Leu21lGlu 
Vall97Met 4 Va.n99C.ys - GiyGOSPro + Tyr208Iie 4 Leu21IAsp 

+ Asn2I2Ser + Gly213Asp 

v. *v > ! t« or "»n?sf 

+ Leu211Cys 4- AsrA2I2Giu 
Pro " r - 19 > A13209T 

4 SerGlOGlu * A-o2i2Glu 
AlaI94GIy * Asnl 9 8 Gin - Vall99GI.n + Thr20?Ser + Ser2,10Asp 

■i- Leu211GIy ■* Asn2I2Asp 
vlal94Gln 4 Vail 97C *■ 1 - Pre SSs> Ser210G 

+ A„.,G.„3„. - . s 5 ^ ' 
Aial94Asr Asnl r - £ + > Glx Leu21lGys 

4 k~ " 4 Giy2A3Ser 

Prol > Gl\ - 7 ^ A v 1 s A s r 

4 a- 3: ^3. - . 
roP'M*! - A? + I> ^3 

4 - 

V 1] 1 +■ <? " " G 

■;- Le'u211Glr s + Asn212Aso 



;n30Q2ftr - Giy203-Gin 4 Tyr208Giy 
;nP98Glo + Vall99Gin 4 61ft2GQSer 



wo <}mm\ 



Alal94Gln t- Glyl POP;: o - ' ,t Le * 5*2 DCAsp 

4 Tyr 2 OS Asp - GlyPAoGIn 
?\ I a 1 94S;:-r 4 Proj 9 ^ £ ~ >r - TO::2 023«r - 0 > « Ser206Asp 

+ Tyr208Asp + Asn212Gln 
5 Frol95GIy 4 VaiI97His - Tyr 2 03 2.1-: * T.hr207Pro * Asa222Asp 

4 Giv213Sex' - Thr214Asp 
Pro; *' * ; 

* AsrAXPGiu 4 ?hr204Asp 

VaiXPPSer * AsrAPSGXa + Thr202Ser - Pro204G2u + Thr20?Ser 
10 + Tvr208Psp N 

194 Pro * \ ■ * - 04? y'rPOSGiu LauPIHAy 

* Asn212G2n 4 GiyPAOSer 

ProASSG n + Va2197CAu + VsiiP i-AOOPer + A;r2G Sei 

+ SerPXOGlu lsuOAXAsp 
S5 PrcG95: - U * Y~l ■ - AG fyr208Sei 

4 Ser210GIu Asn212Ser 

J l ■» h'tH 

4- SsrAlOGia + LeuGAiHAs 
VaJ AOAsp - Git > . APAAPsr 

20 4 Asn2125er 4 Thr2143er 

. - VallPPAso •> A <■ ?r,r202G2v - . .110. 

■■ GA AP.xP. - . : • A -A ::, 
ProlSSSes ~ VaXISA 2 u * AsrAAS in 4 ,,Gi^ s. * M 209Hi$ 
4- Lsu211Vsl + Thr214Giu 
25 v > AvlT v ■ L "A ) h 

4 Giy213Gin + Thr214Asp 
Pro! i PlyAPAPro \ A nASSAsp - 03 AGMAsp - G2y2PSAsn 

4 AIa209Asp 4 GIv2i3Asp 
AIsl94?ro •> Asnl98Asp + VallSSGln + Gln200Ssz + Thr20?Pro 
30 4 AIa209Asp 4 GIv2X3Asn 

5 w * . o. - I iK 

»■ Th r 2 0 7 , a r OA 4 G A, 
VaXlGOGiu 4 GinPODA^P ♦ TyrAOOIA, - Pro204Gln + Ala209Giy 
4- Leu21111e + Thr2AiPra 
35 t v ^ f i I 0 '3^ I 

4 A; ' 0 ' - "A>~1 v> 
AAAiPAThr ■* GAAOOGGn - GAAfAGA: - Ty;2P3VsI - Tyr208A).a 

4 Leu 2 :i API 4. - AsrAAAPA; 
VallPOAsr: 4 As-Pl POPlr, ; PrcPOOAsp •> Tyr20SHet + AXaGOSGlU 
40 AsrGAiPSer - OOyO'A-Po- 

* * ^ - > , . . * . \). 

+ Thr20?$er 4 Ala203Gia 
AIal94Prc * G s 96Arc Tyr 00 OP.. - Ihr2 PGli * LeuPilGlu 
- GXv213Pro - Thr214Glu 
45 N N 0 ~ _ 1 Mo Aln PA- ^T Vv ~ 

4 LeuPllGlu - Tr ; ;:3=AAsr 
PA-'"- i - < ValOPPCv^ - GOnOPOGJp TyrPOPIie - GiyPOPAsn 
4 Thr207GIa 4 Tvr208GeO 

2 GO Asp + I ^ Gl; OOP; n * >ta 0 p 

50 - Gy ~ ~ , 

, ^ ^ - - - A - . M'O, "X 3 

t ThrGGPG A) •> Asn2 12S^r: 
AXaI94GXv 4 ; GXrAOOAsa 4 Tyr20 3L«a • Ser210Aep 

4 L«U21 IGly + Giy213GXu 
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Asnl98Gl» * Gir2200Asn - 2h.AP322A-r •> Ss r: 2 i OAsp - Leu211Ser 

* GXv2i3GP« - Thr214Asn 

ProlSSAsn ••• V&IlS"?Mel + TyaAAAGAy - G2y20SPro * Tyr2Q8His 
t SeralOAsp * Gly2I3Asp 
5 * - - " v - ^ - A " >" t 

vaH9*?Gl :•: - < 209GPv 

* ~ " t A-r 

- Pi r20 s + SerZ « 

e>>2 . 4 . ? 

ProlSSGln + VaJAAOGin + Gly2 05GX.a + Thr20?Glu + Tyr208Ile 

* Ser210Asp + Thr23AGA/ 

35 I , >„ i * s „ < " „ j,V. 

t SerAlOAap - , . A 

A— t 5CA - . > S i £ . , I ,< i 

+ Thr2Q7Glu r 5er210GA- 
Vail 97 Pro * Asnl 9SG.Iu + vailSAThr * Pro204Asn + Leu2AXCys 
20 t Asn2 12Ser - Thr2 1 4 Asp 

AXalAMSsr • VaU?AThr + CAUAOCAAu - Tyr203Gy3 - Tyr208Gly 

+ Leu21IGIy 4 Giy213G.lu 
Vail99Pro * Gln20DAsp + ?yr203Asn ; P.ro204GXy •* Leu21!Pro 
-s- Gi\ 22 Slu - A tAXGAss 
25 AlalSMAXln • AsnX98GXu 4 Thr207Sar + Tyr208Glu + Asn2l2Gln 
•J- G3.y213Gj.n + Thr214Gln 
Prol95Gln + Asnl&8Asp * Gln200Ss-.r * GAy202Ge;: •? 7yr208Asp 

G v N o - Va.29 Pan, - A. 1 .21 » * V^A?A.J * P > < t U 
30 > « < i 

I i < l> 

■v Ser210Asp ■>.■ A5a212XAn 
ProlS&Spr + Gln200Ser - Pro204Giu + Thr207Pro + A.la209GIn 

: ~ - 

A 1 > • " ' 

f Prc204Giu + Aia209Thr 
0,1 y ( ' N v> » ' *t~ <. 2s ► . 2 - vK * [ 

+ Leu2llThr + Gly2A3Asp 
A t'l -> ?i > N r > 

40 

ProlSSSer + Glyl2€Prc * Vsii99Pra - AA»'Ai • 4 Pro204Glp 

45 2 , v , - , - . .A . - " * • w.vi2>'^:>t 

V&USlter^^GliaUQGl* * T y.r 2 G2G-1 v Giy22S2ro + Ala209Thr 
4 Leuyj. iVal - Tnra^-'iGi.a 

. " " A x P 

A\Av 5 IA 2 ~^ 2; - :vt2] !Qlu 

- c 2f.„. 




+ Ser210Asp + Aaa212Siir 
v i . - . * Ser20SAs ? 

; Se: 210Glu -i en?.U?> 



- - * - ♦ 

30 ProlPPC ~ . 1 ~ Vail A;. •• ?•, 03G > 

- A„ ~ ' t ^ ~i 
I fQlSSG a snl33 99His + Pi 

4 Thr20?Gln + Tvr2083er * Leu211Gin 

er t Ty,r2031i< 

15 + Thr20?Glr> + Ivr208Pro + LeaPUGlv 

ht i <. ^ 

V." \l 1 1 „ ~ - < I I - 

- TyrAOA > - 
20 X 3 

, . A 

ProlPSGiy ~ GiyI96Ser + Vall9"?Fro vail99Ser 
4 AIa203<31u - Le«2i!Ser + Glv2X3Pro 

25 4 Pro204Aan + Thr20?Sex * Aia209Th:: 

Alal94Pro + Giyl96Pro Vali99Msr 

+ TAr2G7Asa * AIa209P.ro •;• Giy213Pro 
ProlSSAsn 4 Glyl96Pro ♦ Vall99Thr * Th.r202G.U; 
Tvr2 0SSer Ser210Asp •< 

30 

- G2v205?ro - ^ :„2 2.; + LsaAllAsD 

AIal94Gly + ProlSAlSer 'vail97Ala Thr202Gly + Tvr203G.ly 

* Pr 2 4.! ^ 12 :>*«.c « ^ 1 - A .i 

; , - A - VallPPGlu - V.AlSAThr - 2 , - Thr2G2Pro 

35 5 Tvr2 ill v P i 2 22 2 ?r - 2a, 1 10 s 

AlalPAHis + ProlPSGin - ValAAAvs * GAAOOAsp * Tyi2C3AIa 

+ Thr2< Sex - Giv213Gi:; - ThralAPro 
Ala 19 IGln -+ G AAA n - 12 , 202 Pre Tyr2Q3?hi 

i tr roG 04 Asp • Gly20AS~? • Al A (. 9h$ n 
40 ^ > „ - - n ^ - lr.2 n iv . 

+ Leu211Mat: - Giv213Glu - Thr21 AGln 
\G)2.' - + " G^'o 

* - CI * , ^ , " A'~ -\ 

Alali * Gl i 31n + V i. 1 9 SB is ~ Tyr203 a] 

45 - ag: k ~ r.p 

ProlPGGly - G I y 1912 a x' - ValiUlro + TnrlCA'Gly + Lcu2AlTbr 




;Ser * Giv2!3Asn f Ghr2 1 f Giu 
Vail 91 As n + T>r202Gly ■;■ 2 : .AAAA; Giy205Gln ■+ TyrSOSIle 

Ala209Thr + Ser210Asp . + Leu2 AiGly 
?g.ag; . - - „ . - . 

Aia2G9Th> 

Pro! «Se>: - G 1 v 1 9 !Ga;\ 1!9?A- • Pas 198Se3 
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AIal§4Gly * Fro 2FPar - CA y: N ' r, A=A lAAAIa ■■■ - s ' rc 

" "A~< ' V. 

Fro Tar2 2Prc - Fyr2 :: - Sar2 33 
S + Th.r20?Gia ■>■ Al &2 03G2 v - T hr 2 1 A Gl v 

Ale.i94Giy •* FrolSSGin - GAylAAA.a * AsAA-ASar - VAlIPAAiat 
+ Thr202?ro ~ ThrFF'AGia - Thr2A;Glv 

rolF5G;r: 'all 9? AsalSAAA r2G Ser 

* 2 ^ - - _ > . . 

io v,2 , N - , * - ;„ a - - - , s>^p 

A - , - 

Ln2( Ser - Tvr2 22 r. • ; x « . Gl yFCAFa; 
a Tyr2CACys i Lsu2IlMet - Glv223Gin 
Ai-19JVn * Tyr203Asn - Gly2Q5Giu - Thr207Gln * Aia209Ghr 
15 a Leu21lHis + GlvFiFPro * Xhr2i4Gl,n 

AAA A.> * PrcAFFAaa ■:■ GiylAFFsa * VaU99Sar • PrcACASer 

- _ - ! . - . 

P, )3 3£A a ^ N " - > "1 

r TyrFOSSei: +■ A 

20 n< ' - . ■ \: * ^ > „ , >. ■ <"A „j; w : 

■ V) 1 < > - , c ' % > * 

Pro AACF y + A. > + Tyr2F3?ar * * w TyrFCAPro 

- AAAAFThr - Psa2123er -v Giv213Ser 

> I ' ■> ( 96As.« Va I' He ( 

25 + Thr202Asn + Tyr203HIs a Tyr208GIn 

2 .GAAr - Kv." i-Ll * a„^2^\Ao 
+ Leu21IAsp r Asn21201u * Oiy2I3Asn 
Alal94A.sn + Prol95Ser a Vall97Gly f Pro204Gly + GXyPOFAsn 
-r AA2 FAb" - a . FI Fa ~ . A A A 
30 Giyl < 1 j J- GiyFOFGA 

i- AiaFOFCFU er210Asp i ? 4 Pr- 
YaiX9?Ssr ~ Vall99AIa 4 Thr202Se* • F< 2 AG * Giv205Asa 

* FyrFCSIle * Aia209Asp + SeaPIOGlu 

AsrFiPSSer •;■ \'a 1 1 9 3 Mat. * Gl rF3 FOSa.r -i Frc2F4Fer TyrFOSAia 
35 a AlaFQFG Aj t Sa % OAsp ^ 1 KFl v 

-A 1F> 3>} r 

ir21? Asp - Thr2 HPro 
a.Iai94His ProlSSSs 2 3 . Aa; 2 s Fu 0 Se 

- AiaAOFAsp r FerFlFGA.? * GA/FiFSar 

40 > ' J*2 i "1 

^ F. ,2 3^ F.a • 5 ^ - F' * ^ s 

Alal94Gln - GAAPAPro •> \AA19^Asp -i- AsrAPSGlu - VallPASer 

- ~L F - A.!aFF9G.ly - AarAlFSer 

Pral55GIa 4 VAAAPGFsr. + A-n23SGA; • VsAI99Aia ♦ GinFOOSar 
45 > 3 F r F " " J F- - :,a 

■oiSFSar * Q asa - 1 rFOFMet 

* TaiF F_\ ~ A t G: 3A 6 

Fv'Fka, < 3a i _ F, 2 _ ^ - a - F^ 3 " , • FeaFl.Cy^ 

* / : ""FF2u • \„ A.FF: ^ 2a:.. A- a- 

SO Giyl96Asa * An 3SC n Fa:. + . . > 1 . 5 

* AAOAa - 212 >:! 5 314 

AsnASSSsr a \A.!A23G.ly - Tyr2D3Ala a Pro204Asp •> Giy20AGiu 

a Tvr20SHat •• Aia209Ssr 2aaaA A r .:. 
V^AAA- - ^ ^ - F * -F " l '^Fs£ 



+ Als.209< s 1 - 2IXG1 - v 
Prol9SAsn + VallSSThr - Thr202G2y + Ala209 

4 Pay 7 ' :A5r A.--71., r ~ sA . „ , , A/': 
Glyl£A sn + Vi 

i ^ ^ "> 1- " ~ - * ~~2A,-<P 

g„ - , ^ - - + u <'k*h 

i Gly205Asp f Ssr20€Asp 4* Thr2I4Ssr 

4 GXy2G5? > r2 06? * 2CAA2 
• V ^ ' + VaU97Gin + "> , Giv202AsP 4 i » . > Lu 

4 " . 

9rolS3Ser + < v 7Thr + 

4 2 > . 2 12 w 1 , ; vA- ~ ! . ,21 
Val ;97Giv 4 AsnlSSGIn 4 Val!99Met > Gin230Asn * 

4 Ser2062vsp * Thr 207GJGo * 2hr2]AFro 
AU194Gln +■ Pro 13 



ly-IGir- *■ Prcl 9 22 2 y ■:■ GA 

T ' r Gvr2 

;.94Thr + ProI95Ser * Va 



G2\GS22ro 4 Th r2 02 Pr o ♦ S~r206Asp 
AA + Ala209ilis 

AI-a-3 S411 r &Ser 4 Val 

4 S£r2D6G2i: + Thr237Asp 
ilPGG-A Aar202Ser + x 2 v - Gi 
4 Thr 2C7G A: 4 GIv2133er 
Mal94Gly 4 prolSSAsn 4- cGlyWGIa + ?yr203Ala 
4 Thr2G?Giu 4 Aia209Thr * Asn222Girs 

t >00Ser 4 Tvr2Q3Leu 4 Pro2Q4Ser + Ser206GXu 
+ ?hr207GXu 4- AXa2093sr 4 G2y213S&r 
Alal94Ser 4 P>ol9SAar. 4 Thr202Gln 4 Se.j:206Glu -> Thr307Glu 

4 Tyr20SGlv 4 A:::-A A>7-> * Thr2UG2v 
AU194His 4 ProlSSGin 4 vaH9?AU 4 Thr202Asn + ?yr.203Fro 

t Glv205Pro 4 Tyr2GSAsP 4 Ala2G9Asp 
Al.aA34; < i AG79G.1P 

+ Ser210Glu * Leu 2 XI Ala t ThrGXGAsn 

4 " A ' " sA " A 7v + G.O/2A- r 



4- Giv2CAAsr, 4 2Ar20 8Gir. ; + SyrAlOAsp 
GIyl96P.ro 4 Vail 97Cys 4 Vail39Aan 4 GinAOQGiu * G2y205Pro 

yrv:06\ > HAx 

MalS4?hr 4- Prol95Gly - Gl y 1 3 6G 1 n f VaI!37Asp * Vall.99HAs 

+ x 1 > ^> " > : - A- . 22- 

Asnl.3SAsp 4 Vsri999.ro ; Gly202Asn » N 

+ ^ t N ' » > > ^ " . GG.-2 I3Gir 

A73.9<2G2' - A,' i - - 4 '>AA p 

4 K-x 2 A > s ^ ^ . 3 ' ^ , 

AXalP^Prp - Aani33AiP> ■ Va.1 !. 23Hi-, + Gly205Asn 

4 l.-eu21 lA.sa 4 Asp212Sar 4 Thr2I4Pro 
Gt A *- v 7 2 ' ' ' \ . <■ 

4 Ser220Giu - Asn212Ser 4 G2y213G2n 
2vl.A GO ^ - ,v ' J - 

* Thr207Ser 4 eu2.AGva 
A A. .9 ?a; - A p„ ^ » , . e 

4 Tpr207Asa »■ Aia2 0 3Prc - Ser2iOGlu 
AlaI94Gln < Aan!3SAsp 4 Gyr233Ala 4 A fc G 

4- Ser2I0Gi - Gs Ses 

A.lal942fi » Ia> v - ^ o , ^ A. - G\AA,r 

4 'Thr207G.I.p + "2 v i. 2 2 3 G 2 n 4- Syr210G2u 




■ Tvr2382 
198Asp 4 



Piol95C i - v 1 .-l 



»ci >§s/&4 > 



x 4 GlyI96Pro * 
iOSGlu V LeuZIlC} 
r i Pro 204 Ass + 



* 1 - 3 2 c , ^ 

Prol9SA«> ?'ih> - ro:>04Asp 

S e r 2 D 6,? 

Proi9SGi\ * ^ y U9 A 11P9S - f T 203& 

* Prc204( ; Met 

GiylSGSer + AsniPSSer - V~ 11 2PKAt >• GlrA00G.$n * :Aro20AGlu 
- So; 06A;^ 

am ;ir * g: a < • ^ _ c : ^ > ^2 ^ - 

* Pre s ;As.: AsrGAA ■ Thr214As; 

Prol95Cl> ~ ksnlSSGlu * vall99Asn - GlrA >Ses + Thr202Giy 

■* Thr2D7A?r + AA«2 0AThr - t A.re 2 :. S 
Pi IPAAlsn f Giyl96S< ? niA'SGi - Vh: 0? - fyr20 Sei 

+ Aia209Pro Asn2A2AsP ■> ThrGlAPsn 
Aial94F.ro t V'aiI3?Ser •■ AsrAPSGAo > GAAAAAAsn ■ Tyr203Gyo 

+ - o go - v ^ - - ; 

Frol95Giy + GlyXPSSer + fhr202Asn + Pro204Asn + Giy205Glu 

+ T.hr207.Asp * Tyr208Thr * Asn212Ssr 
Va.lP97Gln + vaAiSAAAsn -t Thr202Pro + Gly205Glu * ?hr2G7Glu 

•i- Tvr208AIa + Leu211Ser * GA/213Asn 
AIai94Ser t ProG2ASar • GGrP; ■ [-ro2 G- Giy205Ser 

+ Thr207Glu + TvrPOSVai + Leu211Gly 
Alv. A 

+ ?i >A > 

ProlSSGiy + Asni93Asp < Gin20DGlu * ?;.'•: 2021 hi * Gly205Asn 

* LeuP.llCys + As.a2i2Ger * Gi v21 AA c 

€«. ~ v. ^ 2_ - ^ U! - I> N . " 

-;• GiyPOSSer - ?hr2G7Pro •> Giy2I3Gin 
ProlSSGly - Aa:o s ^ i - ^ ArAOOAs): Fhr2 2 is 

* Pro204Gin ~ r2G7Pi N 

ProlSSA n J GIvl9 31: * AsrA $ Gil n2 A-.? fhr2 20: y 

+ : N . 211Ser ^ Sex 

Val »7Asi AsrAGfAA.s " s C Fnr2G2Asn + Tvr20 3Cv'£ 

4 Fro 2 0 43a r - Glv203Gro -v Tyr202Giu 



r203Val + Thr207pro 



Gys - Thr2 02Prc 
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4- Ser2lDAsp < Aeu211Gly Asn212Asp 
VailSSCys + GinAOOSer - Thr202&sn * Gly2G5Asn - A„ 

+ Tyr208Asn + 3ei:2iOGlo - . , 

AIalS4?h.: 4 v?A - < 2 Ser Giy2 ?-r > r2')€C 

*■ Tyr2Q8Ass euAXAA 
AiaXS^Pro 4 Vail 97 Pro + Gin20QSer * Ser206Asp 4 Thr20?PrO: 

+ Tyr2G8&sp + Aia209?ro - Thr2I4Giy 
Giyl36Glf «■ Asnl&SSer * ' I vAG!c I' - ?-AA2> ► t 

4 Ser2G6GIu + Tyr202Giu -> Asi:212GIii 
ro!95As! t G.;> a •* „r : 202As ► Ser2Q6Asp 

4 Thr2C7A$n t Tyr2G8Asp + Als209Ser 
G3yl96&a> + * 

•r «2u Se - As! < uAGA 

Vall97Go + A A< > - ^ > ^ v*»"\ + G 

4 ThrCO 7 Pi o - Aan2i2Asp * Tftr22I4A$K 
Mai 3in * \ > - 2 C 

4 Leu211A.la - GIv2135er 4 TAr2I4Asn 
MaJAMFrc J Vail 9 J u t Va ASSHxs - Gln20GSe; * 2yr2G3Kis 



2yr208Gys 
Thr202Asn 



wo nmm 



19 



— - , ~ . 

AsrASSGU* * Vail 99P .1 s - TnAAAGiy + Pro204Glu GiyPOSPro 

- ryi AA, - A. 

GiylSeSsr a AsrAAASer - VallAAGiy + GAAOOSsr + Gl.y2GSSer 
5 <- TyrSOBAso ' L«su2ilAsp a TraAAPSer 

Prol.95Gin - GiviSSAsr; +■ VA119?Gly ■•■ Gla200Asa ~ Fro224Asa 

Al&193Se: - 3 a' * 3 N - - , * Leu2IlGly 

to ".li - g;.:^_ - . 

* Sea2G€Asp a Aa - PeiAllPro 

Th>:202Asn + Tyt2CPAA & * ?ro20-A}A>: ■;■ Ser20GAsp a Tyr208Cys 

a Ala2 09Glu Pa:u2HCya - Asa2!2Ser 
GivlPPSar < aaA1 999P,;,: a G.U.220A;. r- -> Giy205Asa -s SerPOAfAa 
15 a AIa209Asa t Leu2ilHis t Asn2123sa 

A2al94Aan - VaiAAAla a GlnAOOSsr a Ser206GA; - Thr207Pro 

a AIa2G9Giu a Asn2I2GA) f Giv213Asn 
ProlGPGIn i VaI197lA-,t * AAA: r a G 2i GAvr - Gyr233Ala 

* A. t. 

2.0 J < h . .~3„ 

a Aan212Ser + Gl a 2 1 3Aap ■> Thr2I4G2y 
AAA a - G . \ - - > f v f ~ « v ,n 

- A. „ > - _ 

PA cAir; a Thr202Gln + r 20 ATPa ,v Psi 

25 i l ! yr203Thr > Ser2jOGia + ^rA.-ii 

,^> tc <A.r ' \ a 

f SerGIOAsp 4 Leu2 Glare - Thr214Ser 
ProlSSAsn * ValI99Al - r 202Ssj Giy2 ; 21 n a Thr207Aap 
a Aia203K;is - 2aaAAjGl.a - G2y2PA«;n 
•30 ProlSSGlv + Glvl96Ser a Va 119.7 Pro + Pro204Gly * Thr20?Glu 
a Tvr20SGA'- <■ A.I 092 i s + Ser210Asp 
AialPAAsa - ?rol92Asa ^ A ? rA98Ger ♦ \Al!?9His i 7hr20?Asp 
i 'Tv.; A * Aia209?ro + Se 

GtvA96Sfi 

3S f ^ . . i ~ ' - 

Alal94Gly - Pral93Par - VaP;.97His - AsrAAAAsy •( GAiGOOAsn 

■t Pro20AAar - AsrA12Ser - GhAGAGsp 
V'alI99Asn a GinPOOGIu - Pro294Giy + Gly205A«n + Tyr'AOSSer 
+ LeuGilAla - Asa2I2Ssr - Gly2I3GIu 
40 GIaI94Gln 4 P^ SAAAa 2A AAaa - AAAoa. t Gla2 DOGIa 
i- Tyr2 /s - Lau211Sia 
Aisl94Sar a G2vl96Asa * VaiI97Thr • Asal98Gia - G2a290G;.a 
a lVGG2AaAa r TvraOSHis * GIv2A3Aap 

4S Tvr2 08Aaa - Pea2AGAiy Thr2A5 2ar 

ro204Asr + Giy Pit 

- Aa " - -a. 2 . - . 

* - „ " " t A 

•t Tvr2GS3ar - Ala2092ra - SeiaAOGsp 
SO AIaI94Thr a GlylPaPro * \AH99Pro a GIa200A.sn a Pro204Glu 
+ AlaPOSThr + Ssr210A?p - ; - Laa2 AlAla 
Aial94Ser a G . v.. 9 ( Gin -s- ValP99Thr + 9ro204Giu + Tyr208Ils 

A! a 32 f-a p - - i 

Ala'5 94FIA- + Vsil97Ser a Vail99Ser - G AAA) 92a r * Pro204Giu 
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Prol95Asn Vall&mc - :.• G Aa» + Pro204Giu 

+ Thr207GXv + Leu2iIT.hr * G3.v2i3Ser 
AlaI94GXn - ValiS^A-n - GIrGA)OSer •:• Tr,r202Gln t Thr20?Glli 

*■ A.ia209Giv + Leu? i :g -a : :-G: 

* Ser2iOGlu + Asn212Ssr * Thr214Asp 

GlylSSSer • Vali&3 s :i 1 r: 2 GA,cr ■■ Z 20 Pre - 7 r203F-ro 

* I'.-.G - ; ^ « * - - 

y Bi.19 Cys - C SSs 

SerGAOGlU + LeiGAllAIa * IhrrAGGlu 
fcUlS4fr;«. - Ir 1 i - 1 > , , 1 , " 1 

* Ssr2X0Asp + Assr,2I2Girs ■;■ Thr 2 1 4Glu 

A' -A N - - - ~ < , 

t Al >er + io? In 

AG^APAi ^ V-.** " G^ ^> v * ]. w Glbl\ 

■i- Asn2I2S<?r + GIy22 3Asn * Thr2I4Asp 

+ Tyr20SSer * SsrZlOGlu * Thr & 5 4 Asp 
Asnl9SG.U 222rc n200Glu + Tiu ro + Pro204Sei 

+ Ser206Glu t ;2 i i Th 1 T i 
Pro 1 9 SGI y + GiaGOOAsp + Tvr203VaI + Ser20€Asp + Tyr208Thr 

4 LeuPlIGIy + Asn212Gln ■* Gly213Asn 
Glyl96Gln 4 Gin200Giu + Thr202Gln * Tyr203Vai - S.er20.6Glu. 

+ Tyr208val + Aia209Asn * Leu2UGXy 
ProlSSGly - GIn.20QGiu * Thr202Pro - Gly20 ! 206GIu 

+ .G2a2D9Gir; * Leu2I2Hls -s Asn2I2Gi.n 
AsnlSSGl - > 5 



3in200Glx; + 



TABLE 31 



' f 

■v Tyr203Pro + Pro2CG;Ser + Giy205Ser 4 L«iGGIlGiG 
AialS^Fro + GlnCOOAsrs * ThrSGGGsa r 'iyr.2G3Asr i * Pra201Ser 
+ Tyr208Asn - AlaX 9Asn - S x:2l isp - ihr 224G1 
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- 1 x . : , v' - i c f ' g > < >- c 

f Ser20SGl.u > Ala209His -;■ LeaPlAAla -J- GIv2X3Asn * 
Pa-aAl 92GJ o GlyX9SCA , - ' - - s - rarGlAAGin 

* \ t \ * v Giu * Gly2i3Gl 

S Prol3SGly - VaiX97Gly ~ Vall29Asa - ?ro2G4Asn « Ser206Asp 

* ~\ -a z o ' - 

Alal^ , = - " 'i A 39 — 

- " r„ „ ^ > - _ N * ■ ; „ 1 2. i~*A t 

i 0 2< r 

io - . x '2 a **v i 

^ia2S2: < ^ ^ . , • . . .5 

t ! hr202Ser + Pro? * Sin 

CPlyl9£\Asn + VallSSGiy ■ Tyr203Ser - Pro2G4Sar ■* Tvr20AGla 

- AJU20SHis - Asa2I2Ser Giv213A S p ■;■ *J , 1 

IS Val v - -4 < 4 Thr207?x > 

r Tyr208Gly <• , - - - A t , 1 

ProlSSSes - VallS Has + Gin2 nt - - Pro?' : 1 

- Tyr208Val > Ala209Kis - , T a •> Tar2I4Pro 
Prol95GIy + Glyl96Pro + GallS&Thr + ?hr202?ro - T % ~ ~ 

20 > Tha20?G2y -t Ala209ara • <a • A$r.2:i?GIn 

2 A A , G v ^ - ^ » > 

t AlaSOSGln > Leu2Al6ly + Asn212Gln + GIy2I3Gin 
Glyl9<SAsa + \ < + Thr202Giy - Thr2Q7Aso * Gyr208GXy 

2S A.2-2 

+ Giy205Asn + ?vr208A$n + Ala203Thr + Thr214G'in 
Alal94Pro + GIyl9&Gia * Va::97ao?r. - G:y20G5?-r + Sar20GAsao 

4 Thi:207Asn i AXa209$e. ai IGvs • Th 21. 4 Pro 
<31v196g1r - N Ail ! "T it - Gil OSes - la '* As: 
30 3 N ^ r2 lOGi u + } 

AlaI9'iAhr ^ Pro 1 3 52- r ' GiylStPro - » \ GlnGOOGli.; 

> 9ro20<i3er + Gl v9QG?, ? .,- : : AAA^GSHia t Leu211Pro 
v. ^ 7 . - + ^ s 

> 9r-o/Ai,y :a 3,- vr.208Se:c 
35 - * 1 

f Ala209Gln - L-u2AL9io - Asa212Gln + Giy213Gln 

)3 " - I 

i x % A • 1 2 G A * " 213Giu Thr2I4As.n 

GlylGSPro ■ \ ' ' ■ : ■ A- ; Aa. G; • GirAOGGiu • Tyr203Ser 
40 3 a " G V^Arn 

Givl92Ger + 2ail97Asn v-ii99Thr - Thr2G2Giy » Tar203Asa 
Pro2 04Asn - Aia20 3GAi + Leu 2 13 Pro + Thr21^sp 

1 - r T 58Aia 

- Ala20SSsr - Al - G s ir314?v©o 

43 x * A + «'.s.O \ir 

Pro3 9 5Aaa + VaI199Aet - Gia203Asa > GhrPOGAsa + Tyr2G3Gys 

- 3 > o, + > A3 A 

II G„ 1 ~ G ii2f 

SO + TVI20SC ' 13Giu - ?hi GAap 

v^:^ 1 -:^ - , . ^ : ^ 3 Aa 

* Ser7l0Gi:.; . Aaa212Gi ~ M 3P: At. i AS< s 
GXyl96GXn - Val; 97Asa + Asal93GIa * ThrGCAGly - GiyGOSGln 

Aia20S?v3P + Ser210G = O - A;:,:..: :A-A • 3::r,GAUA v 



* Ala209Glu SexGGAGGA.; GAPS 13 Fro * ; AuAl4Giy 
r.Oir" ... - v N f ~ , „vG C ^A 

i G 1-2092 .u 210Aso * Ls IGij - AG A 

5 1 s. - G ' -\ G*; 

- ,A , v r - v-- ~ . . ^ 
Ala. - 

. ? I * - , , 2 * >iG: Asr 

Vai: - Vr 1 - ?oi W ' - < ^ ^ , t I -G * 

to * t % - * > ^ , ^ - ^ - " -Gee 

C.s. AG V:A19APAA s + Tnr202Giy - Pro204Gln 

~ G , - . > ' o > A ^. AAxy 

AlalP-lTm - Fi A ^ - 1 A rA3G^ 

i TvrGOSSer * Leu211G;.5 - ^ G- \ * GAyAiSAsp 
35 < w t 

-s Th: ::o • v - . 1 _ - • - N , ' ,?>er 

ProLGGGIn : AsrAASGer , GA-AAGAr: • Thr202Ser « Tyr203!AA 

4 G1v205Asp + A-rAOoGiu ~ TGrACAPro Thr2I4Ser 
GivlGSGer + Gail99GGr + GAACAAsn - GyAAAAla ■;■ G;.y20SAsp 
20 < ., . . . , . .. . " > 

Mt»- 4 Givl9€Ser 4 VAlAAGG-n - Vai!99His * GirAOCAsn 

) * - . " *Cif 

AI< 1 4Thi + Vail : r202 Ay205Gio •$ AGAs; 

+ Aia209Pro + Leu211Pro + Asn212Girs + Gly213Gln 
25 A A ex ^ ^ , * ( > * 

.... > i^j 
t-o V^i) u s , i 

f 5sr206Glu + Thr207Glo « LeiGAlAIie * Gly213Ser 
Thr202Ser * ryr203Thr + Th>:20?Asp Fvr20SGlu + Ala 
30 + Leu211Val 4 Asn212Ser + Glv2I3Ser + Thr2:lAAsn 

Vall99Pro t GIn200Sar * Thr202Ser + Th;c20? Asp * Tyr208A : 

+ Ala209Glv Le-:211Aet + AsrA12Ser t TAr2:A1Pro 
Alal94Gln + Prol95Gly + 

GlyZQ*. i - hrGl^Asr, 

35 s \ '-< < 

+ Prp204G.Gn + Glv205Asr: Tv s 2 06 Gin + Ser2!0Asp 
Alal94Glri )■ Va 11931 Gln200J : I 1 A, G5G1t 

i Thr20?Prc /) - C . ^ A N 

Aial24P rc Glvl96E i- AsrA9S; - In 20 OAs t Pro204Gl\ 

m 

r a - ' . .r i a t 

^ - G - 2 A iV£ fl Ai 

- s. - . - Ser2:A)AoD - LeAASer - Gly2I3Ser 
45 I * Viii ^sn!98S&r + Gl 

t- T : % ' ; 2 ^ ^ - " A 2G -y 

ProlSSSer + VailS~?Pro * Gsnl 9 8 Gin * VailSGPro + GlnGOOGiu 

i I i I " i " f - „ . - * t„ 

? v. * s . 5 • TG 2 St j: 

m s- Pro204Gl < ~ 7As 3er210Gii * 1 tz214As» 

GlslGAGer ■> Prol9G?-r - V £ GGi9^}G;s •> A A. 1 4STGr ■ Gln200GIu 

- A „ A . ' ^ v. j y « G,n. IiP.A': * A.ylA 2?:: ■ 
ProlSSAsn - \ . A> - t GsrA985ex - ViA AGAn •> Thr207Pro 

4 Tyr20SAla -f LsuIAAAA + G-n212Giu * GIy213Ser 



.ProX9SAsa GiylSSAsn * VaI137G.lr, AsrA.SAGiu - VailSSThr 
+ Ty-2C3A-:n - Thr20?Pro t lAr : : i - Gly2 13Gln 
ail 9 ? - 11 - 3.U- - Gi\ 2 r 5 a - 

-J- Thr2G?3er ♦ TvrACAAsa - it - Leu21IG2y 

Ala! 94 Fr© + Glyl96Gln - ValA97Gly - A.srA98Glu l GAnAQOSer 

+ - • ,i - _ ... Oj.. 

Asil9 His * AsnlSSGIa Tr.r2 2Prc • Xyr223!is 

4 A i 3 ~ i - " ^ * ' 4 * 

Glvl96Asn 1 ValiS r + As:A * u 9Aia + Pro2 42, 

+ Ser21QAs» > A,, A :. 3A;.i * G i v2 1 ?Gla + Thr214Pro 
GIyl9SSer + AsnI98Giu + Thr202Asn * ,* Vm t Thr20?Gln 

+ ~- 11 1 la - I IIS + 2I2Ses 

A.laiS4Asn + Glvl96?ro • AsrA.38Asp •- Thr202Giy + Tyr. 

4 Ala209Pro - 5er210G.ia - LeulllAlo ■* Thr214Asn 
AlaiiAlAo - .V:.> 1- * . v . ' •> • Gl 

4 Ct ^ J ? , < p 

AlalSKGlv - > f - _ v ~ 1 , , * lji.v^'-v. 

4 Ihi ~V • h > * <■ (A 

ProlSSGI 

■t Tvr20BL*x la20 3 ' >• 2 c 

;i A 94 Pro v - " al 1 9 'A \i D2Gln 

+ A ^ I , « 

Pro 1 95G i T; - AanlSSGii, - Thr202Ser - Tvr203GIv + Pro204Ser 
.As u2 11 Asp + Glv2I3Asn 
>0 Gin . £ 'i 1 G,1 ro20AAsj 
Ala20SGXu + Asn212Ser 
Pro2G4Asp +■ Ser206Glu + A.la209Gln 
3er * Gly2I3Ser + ?hr214Pro 
ivI96Pro -f 1 » iA-.2 * Ser206Asp 

•> ThiACAGlu + 3 5 s? > r 2 • A A 

AIal9 4Asn * v3.1197Gly - GlrAOOSer + 

AAA -» v * > * ~ * * - o ^ « 

4- Ivr208Glv AAAAr + Giv213Pro - Thr214t 
Aial34Asn + PicA95Gln +■ VaA137Thr ■*■ 

■+ GiylAiGa:. 
Proi95Gly i- Gl 
4 GIV213A-: 
Alal94His + Gl 




Thr.21 




GiylS6Asn + vall97Met - AsTu98Sar 
■f LaiPlll 21 " < " 

39Cvs „ - " r i« 221 

•f- Gly205G.la * Ser2G€Asp ■» Tyr206L«u -t Thr214Pro 
AKO^AH 5 - 2 w 1 1 

+ Z ~~ ' *- - " * + , . 

Alal94Ser + As t Thr2 92Gly * Thr20'?Prc 

- fy.~30S.^r t - A ^ „ ' "A- " < \t>v.::.-*: -> -Afr.lllG^ 
Glvl96Asn - As.aiSSGIn - Gln200Asn - A 1 * Pro204Ser 

** GIv205Asp + 2hr207Glu * Ala209Ser + Thr21AAsn 

+ 61 v205Ser + Thr207Glu - Tvr208Vai T?;r21 AA.y 

> "0" .'^ 

4 Prc204Gl.y + GIv205Asn -t Thr2 07Gin * Gly213Aan 

xi ^ 1 - s AA00GA 
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Prol95Gly - Glyi99V'- - - AA- A-y <■ Ta c 2 AV-4 r * I ' < V 
•i- Thr207Gly Tyr208AV > Asri2I2Gln 4 Gly213Glu 

* v- ^ - - v + . v, 2 < 

- N 2 - LeWHxs •> Glv2I3Asp * Thr214Giy 

5 Pre 1 55G n •;• Val Fro2Q4Ge 
t Gly2'05Gln t Ala209Ser - Glv2I3Glu ■* TV21ASar 

F^r" Va * _ * » G .a \ 

4 Thr20"?Ser + Tvr208T.le 4 AsWSer 4 Glv213As» 

GlyHVPro - 9V197GA,; AsrA98GV • VVA92?Vn ■> ProGOAGlv 

10 V " ~ v ! v.. _ * / . 

Alai9<ASer - AsnVSGin - Thr2022j:o ~ T. _ l - 4 9ro204Ser 

- Thz rhr2HG 
Giy!96Pro VanS*?Prc * „ * ■+ T i2Q Gin 

f f s ' x * - 1 2139* AV 1 « ' 

15 x t^" <>^r 

4 LeuzliAsn 4 x , - GA/2A3As:n - Thr2I<AVn 

Mci^vG - v . ■> V N - > r > >, f $ , s 

* t- - - ) « • V 

rol.9 ^ + G.HG3« V.AA - . Vt + T y>AV AA 

20 < < + Gly2l3Pi 

G!n200Sea: + ThVCAGly - Tyr203Lea 4 Tnf207pro 4 Tyr208Pro 

3 . ^ - , , , 

Gial ^G V w * - . i 

+ AIa209TV > -'2.; <s5ex 

2$ VaU97Met * VaX3 99Ala * QlrtfOOAstfs * Tyr:203Thr * Thr2G?Gln 
4 y-r208G'i J er2 0G1 2 r2I461A 

Glyl96Ser + Va.ll.9lAU 4 Vail99Ser 4 Thr202GIy 4 Tyr203Cys 

+ Gly20SAsn 4 Ser206Glu 4 ?yr2QSAsp + Leu211Ile 
Mal94GIy - Pi cither -> V.U1^H:# . VW . 

30 - ; rSOSGiy Vn.2l2Ser + Th> AVPro 

V 1 ! ^ f ^ . . - 

4 Th.V I + Tyr2G8< Leu2 1 J- A ?12Se 

VaI!97His + 2ar9?33Ser + Gly2059er - Tnr207p>:o 4 TyrGOSVai 

13Ser + ThE-214G 

35 ! , At . i2 2 Iv 

- ^ C. - 1', . G.„ 

~i i u ^ t j ' 

+ Tyr208GXn As«212Gly +■ G]y213sar * Thx21AGlu 
A.lal94AS)i 4 Vali93Ser 4 Thr202Glv Pro204Asn + GIy205Ser 
40 * 2 - - ^ A 

M .« -> - A 22/ - 2 „ ^ - - * „v P- + 2:;7C'lr 
4 TyrGOSGlu + Leu211IIf- + G.2y2 ! 3Asa 4 Tbr2HSer 
i A932er + Va.1.19' - ^ x 

» tit n; i 

45 "*^»» V- ^ " - O s Vo 

4 Thr202Ser + GlvGOSGAi + 5er219GA,; + Asn2i2Ser 
Al.al94Thr - Aai 1 3': ; Giu * Tbr2 02GIn * Pro20<;GV; - 7y.AAVG.iv 

i- - . " - - . - . - - T v 1 

GlylSaSer * 2a.V97Asp -t Va.V999ro 4 Tyr203Gys 4 Pro2G4Ser 
SO 4 fh:r207Asn + Tvr2oaA.sa 4 ser2ICAsp + Asa212Ser 

+ Gin200A>:n -f l.»;u2 1 IGar. * Giv213Pro * Thr214Asp 
ProlS5A;:n 4 Glvl3e2in ^ As:AJ 33-Glx: VAAV9AV Gln200p«r 

* V,. v 9 * iu 4 , n 4 Tvr208AsJ 
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ProlSiSG 2 ~> - • Th 

4- Pro2C4Ser Thr20?Prc; + AAACAGiu + Gly213Glri 

AlaH4r.v t . v - u - 11 i~ C„ 

Alal9-1S< r + Val] G.l 19? . < „'.r203GA 

< " ^ t l 2<- 

ilyl^^Gl: * . N C - ^ - G A 3>f- i t 

• A 5 P*-- - c — tt'i - \ 

V, 1 1 *"\. * J- - 5 > "> I 

Thi , . 1 

Pro! QSSei snl ;r •• V<A s * GlnAODGlu 

4- ?yr203Pro •• A.is209Ser - A 12 Asp - Thr2A1Asn 
AsnI9SSer < vail99Het * G1a2G0G1u * Thr202S->: 4 Tyr203Xle 

4- GIy20SPro 4- A.la209Pro 4- As;AA2G.lu 4- G.lv2I3G.In 

*. . - \ •< I 

- Leu2ilGln 4 \ t ~ Giy213Pro 4 Thr2l4Asrs 

c i ~ V « * 1 o n r o - T 

+ Tyr208Gly * Ala2Q9Glu f Gly2.13A.sn t Thr2MPro 

+ Ser2D6Giu 4- Thr20?Asn + Tyr208Leu 4- Ala2CS9Glu 
Cljl^s./ > - : - Thr202Asn * L-A ^ " * A 3 - 1 4 Ss^206Gi«: 

4- Tyr208Asn 4- A.la209Asp + Leu211Met 4- Thr2AAAAs 

LA.APijGAy > As:,; j ryi „ A2 

4 Gly205Pro 4 Ser206Glu + AU209Giu 4- TAr2I4Asn 

JuaX94fhi -r WXAW. 2 - Jl\ 

► Ser20 6GIu GAbPOS L.~u211Gl * rh: ; 1 lAsn 
" l .A>A>w 

4- - -v- • f A . , ~ 2.3 • AuGIGA. 
AIa?M4'lA- » - - > " - , A - * o " Li: \ 

4 > x t - N N ' i 2 AAS>1 

Alal AS,: ^ A * - ^ - - - ^ > <■ - At- 

* Thi292Gin + P.::o2QA/An •* TGAAA.As:4 4 LeAAGin 

ru a >'c . . - - - 



wokpschhj; 



rcivi s/< m 



m 

Gly; 9CG i.n • G.ln2003e.t - Thr 2Q2G] G3Ue -i rhr20?Asp 

~+ TvrSGSUe • SerlAOAs? * LeiAiiGAa; ! !2Sa; 

Aial34BiS + Glvi 9AG2r ; - Viil^v - 2hr2G7Giu - Tyr2 08Va • 
» " * , _ A - A-^ ^ ' ^ 

5 - " .N.^wtile 

- , lsp 

¥alX97Pro ->■ AnrA98G.u; + Va.ll9SThr * 2A ; 2A03ar + P*o204A*n 

Gnr2: Asp 

Aia!342er ■< VaiAS9Thr Gin?C0Glu ■+ Tyr 2G3Gys ■* Tyr208Giy 
10 t AlaGOSAi I UGIy + 2- 2ar + GlyGl 3C 

- 2 * I v G-AA, 

- ; s 2 ^ 1 v 4 1 : „ . A „ 
VaiiS'GGsp - w_ - Gi;-G00Se>: + TM:2CA2r& Tfcr20?Glr> 

15 * , - ( • • AG > l A < 

* Pro204 Gi y - 1 ^ » p21 3G 

Va.I10?Asp - 3 F t : - Thr202G3 

- . . ' G ' 

< ^ > > > 1 ? » 

20 + Qa ♦ :?«.-> 

; i 

f SerGIOAso < Lsu2IiSer ~ Ac - ' ^ , o 

Mal94,V; ■ : ' 

4 Pro204Asp + Thr207Fro • ««r2!0Giu + Giy213Gin 
2:> A 3 Pro + Vall^S 2 52*- f s ro + ' yr203Vai 

^ 3- - i t KsaZlZSsf - ::214Aso 

AAA9AGA; * ProA3:AAr GI A2AA,' ■< V, ; AGG<vr + PrcAOAAsp 

•» yr2(G 2( '3 : 3 •• G2y213As< 

FroISSSer - Tyx203pro - 2rA>G4Aap * Gly20A2ro -t Thr20?GIn 
30 + Ai&209Giv * Ser210.Asp + LeuAUASP ■+ Ahr?14Asn 

tA , ' > P^AAGGa; - 2L;2G2Pro * i„ - Ty>:2G9,Val 

- V.uA:: Ser210Asp ■ LeuAllAsa * Asii212Gin 
Giyl96Seu - Vall99Met i ryr2G32 a * Pro204GIu * GIy205Sex 

t Thr2G7Ser - Tvr20ALsu * AA.:2C22in + Ser210Asp 
35 3 - - ~ ' - ^ • , > AA: 

■V - i + Tyr2G8Pro * S-GiDGiu - 1 ~ t 

e --m « „ < > - ^ 1 

i \ > ■ - _ A. k v 7 . p 

Aial94C x -* > r - Pro204A; * N < 

40 * y.'l 

x , AG Vsli27Pro - AsrA25GA-: - V;AA93Giy - 2 ^A 

-f St2 A-r ^ - „ A. A - 2.. 2A-* 2' 2!A:i 

AlalP-i; - - ) fcsnl SGii ilSSHis ^ " l 

> + 2 c ^ : * CG~o - T I . f 

45 

AIa!.94Thr ■ GiyHAiPro * Asn:?9BSer ■> Thr207A3n * Tyr20eiie 

- " ,2" 

:y i : A;r * A« > hr2C2S&r ■» Giy: OSSer 

50 + A.j3. < -v A " 

A1.3A34Se.r + Proi2SCA.y \ CI \A 96Ser + VallSA)Aia t Tyr2G3Gln 

- Pro204GIn t Thr207Sei Ser2IGGly + 2hr2I4GIa 



wo 9$tmu 



8? 



•i- Aia209Pro t Sa.tGG.OAxp - „ < . 2 „A^ \ < T i .:• " " V w 
ProlSSGl! t Glyl9 > " 2 > v'\ s SPro 

1 „ ~ - . . - - 

S - i £ - GirGOOPer t Thr202Sej 

4 T >r2C " Ser 1 2 

ProlSSAsn * G >G Pri - A:. IPGGi - 8 - Th >G7Sar 

- - I ... » 

G..^^e, > ^ . N G. - - 'G . ~ > » G ,fc ut 

iO . < - - w ^<er 

v.. 1 1 . - _ Ser + Pro204Se; 

4 G2v20SSer + Ssr220Giu * Leu211Gvs - Thr214Asp 
VaJ - N , - i ♦ : • G.iy2CoAs; 

^ t * ? Jn 

15 ^ I i < * < t , MSoi 

Se> i -i Giy213Gl 

&lal«40„ . > S» . > - < - '.v 
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